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Rugby Union (RU) is a physically demanding team sport, and while comprehensive injury 
surveillance has been conducted in professional cohorts, there is little consensus regarding 
the incidence of injury in the amateur game. Aim: To establish and compare the incidence, 
nature and mechanism of injuries occurring in male and female amateur RU in Ireland. 
Methods: A systematic research strategy was undertaken, comprising; 1) A critical review 
of existing literature, 2) A national survey investigating injury monitoring practices in Irish 
amateur RU, 3) The design and development of a bespoke web-based surveillance system, 
and 4) An investigation into injury incidence and aetiology in amateur RU. Results: A pooled 
incidence rate of 46.8/1,000 player hours was calculated from six previously published 
epidemiological studies. Injury monitoring in Irish amateur RU varied widely and lacked a 
systematic approach, therefore a comprehensive surveillance system was designed and 
developed. Injury data were recorded from 25 male teams (959 players; 38±8 players/team) 
and eight female teams (234 players; 29±13 players/team) over two seasons. Females had a 
lower match injury incidence rate compared to males (35.6/1,000 player hours versus 
49.1/1,000 player hours). Concussion and ankle sprains were the most common diagnoses. 
A high rate of injuries occurred in the first three months of the season, with females sustaining 
more strains and sprains, and males sustaining more fractures and dislocations during this 
period. Females had a high injury incidence in the second match quarter, whereas males had 
the highest injury occurrence in the third quarter. Conclusion: These findings add to the 
existing literature on injury surveillance strategies and injury in RU. Ultimately, this thesis 
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The origin of Rugby Union (RU) is believed to date back to 1823 when, during a football 
match, William Webb Ellis took the ball into his arms and ran with it (World Rugby, 2017). 
While there is little in the way of evidence to substantiate this view, it remains the popular 
belief with the international RU committee naming the Rugby World Cup trophy the ‘Webb 
Ellis Cup’ (World Rugby, 2017). The International Rugby Football Board (IRFB) was 
established in 1886 and later changed its name to World Rugby in 2014. A divide between 
amateurism and professionalism existed as far back as 1893, resulting in 22 clubs leaving the 
IRFB and forming the Northern Rugby Football Union. This new union altered the laws of 
the game, with the new code eventually becoming known as Rugby League (RL). Similarities 
between these two codes exist with players competing to ground the ball over the opposition 
goal line by carrying, passing and kicking; with RU consisting of two teams of fifteen players 
whereas RL uses two teams of thirteen players (Freitag et al., 2015). Many variants of the 
game have emerged, including; Rugby 7s, Tag Rugby, Touch Rugby, Wheelchair Rugby, 
Rugby 10s and Rugby 12s, with Rugby 7s being included as an Olympic Sport in 2016 
(World Rugby, 2019c). The focus of this doctoral thesis will be the fifteen-aside version of 
RU, an intensely physical game with numerous contact events and collisions, interspersed 
with periods of lower intensity activities such as walking and jogging (Cunniffe et al., 2009). 
RU is played in both amateur and professional settings following the introduction of 
professionalism in 1995 (Garraway et al., 2000) and is now one of the most played and 
watched sports worldwide with approximately 9.6 million players registered across 123 
countries (World Rugby, 2019b). Its increasing popularity resulted in the Rugby World Cup 
2015 being the second most attended sports event worldwide, after the Fédération 
Internationale de Football Association (FIFA) World Cup 2014 (World Rugby, 2015). 
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More recently, a record 99.3% match attendance was registered across the Rugby World Cup 
2019 in Japan, with the tournament attracting more fans and bringing the game to new 
audiences across the world (World Rugby, 2019c). 
Since the formation of the Irish Rugby Football Union (IRFU) in 1879, RU has grown in 
popularity in Ireland and ranks as the third most popular sport (13%), behind Gaelic Games 
(19%) and soccer (18%) (Teneo Sport and Sponsorship Index, 2019). Currently the Irish 
international men’s team is ranked fifth in the world, while the Irish international women’s 
team is ranked tenth (World Rugby, 2019a). In Ireland, there are 224 amateur RU clubs 
currently registered across four provinces; namely Leinster (71 clubs), Munster (67 clubs), 
Ulster (60 clubs) and Connacht (26 clubs). Within Irish amateur RU, there is a national league 
called the All Ireland League (AIL) and the 58 senior clubs participating in the AIL represent 
the highest level of amateur RU in Ireland. The men’s AIL comprises 50 teams across five 
divisions, while the eight women’s teams compete in one single division. 
Participation in any sport carries an inherent risk of injury (Finch, 2012) and in professional 
men’s RU a pooled incidence rate of 81/1,000 player hours has been reported (Williams et 
al., 2013). While this is considered to be high in comparison to some sports, such as soccer 
and basketball, it is comparable to other collision sports, such as ice hockey, Australian Rules 
Football and American Football (Orchard & Seward 2002; Junge et al., 2004; Agel et al., 
2007; Kerr et al., 2016). An increase in the number of contact events, particularly the tackle 
and ruck, has been observed in the modern RU game, demonstrating the changing physical 
and dynamic nature of the game and its propensity to cause injury (Fuller et al., 2007a). 
Contact events, including; tackling, being tackled, rucking, mauling and scrummaging, are 
associated with approximately 70-80% of all Rugby-related injuries (Roberts et al., 2013; 
Kaux et al., 2015). The number of contact events in men’s amateur RU is comparable to 
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international teams, however the reported injury incidence rates vary widely in the literature 
from 22.8/1,000 player hours to 81/1,000 player hours in amateur and professional cohorts 
respectively (Community Rugby Injury Surveillance Project, 2018; Williams et al., 2013). 
This may be due to the greater power and anthropometric characteristics of the professional 
players or due to differences in the methods of injury surveillance and reporting (Fuller et al., 
2007a; Williams et al., 2013). Injury surveillance strategies within the elite or professional 
setting use a 24 hour time-loss injury definition, meaning any injury that causes a player to 
miss any match or training activity for more than 24 hours is classified as a time-loss injury 
(Fuller et al., 2007b; Williams et al., 2013). However, due to limited resources and access to 
medical professionals in the amateur setting this may not be feasible (Emery, Meeuwisse, & 
Hartmann, 2005; van Beijsterveldt et al., 2015). Therefore, current literature in amateur RU 
opts for an eight day time-loss injury definition, resulting in a lower reported injury incidence 
compared to the professional counterparts (Attwood et al., 2018; Community Rugby Injury 
Surveillance Project, 2018; Roberts et al., 2013). By only reporting injuries resulting in an 
eight day time-loss, overall injury incidences are under-estimated and may result in under-
reporting of injury recurrences and under-diagnosis of minor injuries (e.g. minor 
strains/sprains and lacerations/contusions) (Dompier et al., 2007). While these injuries may 
not result in lengthy absences from match and/or training activities, cumulatively throughout 
the season they may result in a high injury burden to the player and the team overall (Roberts 
et al., 2014). Therefore, comprehensive injury surveillance using a 24 hour time-loss injury 
definition is required, to more accurately reflect the incidence of injury within the amateur 
RU cohort.  
Similarly in women’s RU, epidemiological data regarding the incidence of 24 hour time-loss 
injuries is lacking, despite the growth observed in female player numbers (Viviers et al., 
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2018; World Rugby, 2019b). World Rugby has aimed to support growth and promote parity 
in the women’s game by implementing a strategic plan in 2017; ‘Accelerating the Global 
Development of Women in Rugby 2017-2025’ (World Rugby, 2019b). A 60% increase in 
female player numbers was observed from 2013-2017 resulting in approximately 2.8 million 
female players currently registered and accounting for 29% of all players worldwide (World 
Rugby, 2019b). A recent meta-analysis pooled incidence rates from elite level competitions 
(Shick et al., 2008; Taylor et al., 2011), national team (Carson et al., 1999) and collegiate 
team (Kerr et al., 2008) seasonal surveillance and reported an overall incidence rate of 
19.6/1,000 player hours (King et al., 2019). The only study investigating injuries senior 
amateur female players was excluded from the meta-analysis due to methodological 
differences in injury definition, data collection and data reporting (King et al., 2019; Bird et 
al., 1998). The inclusion of seasonal injury surveillance across varying levels of play, 
alongside competition-based surveillance in an elite setting may have impacted the incidence 
rate calculated in this meta-analysis, subsequently making inter-study comparisons difficult. 
RU is one of the few sports in which women compete under the same rules as their male 
counterparts and while research has investigated the incidence, type and mechanism of 
injuries occurring in men’s RU, similar research is lacking in the women’s game. Differences 
in the incidence and nature of injuries occurring between male and female athletes have been 
highlighted in soccer (Ristolainen et al., 2009), hockey (MacCormick et al., 2014) and 
handball (Langevoort et al., 2007), which may be attributed to physiological or anatomical 
differences and quantity of training (Langevoort et al., 2007). In RU, potential sex-related 
differences in injury incidence rates and injury patterns have been highlighted, however 
further investigation of this has yet to be completed owing to a lack of published literature 
on women’s RU injuries (Viviers et al., 2018). 
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While the risk of Rugby-related injury has been highlighted previously, it is difficult to 
compare the rates reported in professional and amateur cohorts, and similarly the rates 
reported in males and females, due to inconsistencies in methods of injury surveillance. To 
address this injury risk, a thorough understanding of any potential differences is essential to 
designing a successful evidence-based injury reduction strategy (Finch, 2006; Gabbett et al., 
2012). Therefore, the success or otherwise of any strategy is firstly reliant on comprehensive 
and robust injury surveillance conducted across all levels of the game to identify the 
mechanism of injury and associated risk factors (Holder 2002; Gabbett et al., 2012). Various 
systematic research models aimed at reducing sport injury risk have been developed 
(Fig. 1.1), to gather data regarding injury epidemiology and aetiology, identify mechanisms 
of injury occurrence, propose a reduction strategy and subsequently re-assess the 
effectiveness of the strategy (Finch 2006; van Mechelen et al., 1992). While studies have 
aimed to establish the epidemiology and aetiology of Rugby-related injury, it is  difficult to 
compare these results and draw conclusions due to varying methods of injury surveillance, 
differences in injury definitions and length of follow-up (Harris, 2010; Brown et al., 2013; 
Farnan et al., 2013). World Rugby have established a long-term strategy, using a risk-based 
approach in an effort to manage the risk of Rugby-related injury. This requires a transparent 
approach to be adopted for injury surveillance, reporting and management (Fuller et al., 
2008). The publication of the consensus guidelines on injury recording and reporting in RU 
have aided this strategy, providing guidance to ensure consistency across injury surveillance 
strategies in RU (Fuller et al., 2007b). While these guidelines have aimed to improve 
standards of injury surveillance, much of the current research has been conducted in 
professional or elite settings and may not translate effectively to an amateur cohort (Ekegren, 
Donaldson & Finch, 2014; Finch, 2012). In the amateur setting, there may be limited 
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resources and infrequent contact between medical professionals and amateur teams, which 
presents additional difficulties when conducting injury surveillance (Emery, Meeuwisse, & 
Hartmann, 2005; van Beijsterveldt et al., 2015). With comprehensice injury surveillance, 
using a 24 hour time-loss injury definition, lacking in both the senior amatuer male and 
female game determining injury risk based on the currently available evidence may not 
accurately reflect the incidence of injury in this cohort. Future evidence-based injury 
reduction stategies are firstly reliant on indentifying differences in injury characteristics 
between males and females, and therefore a comprehensive and robust injury surveillance 
strategy is required.  
Figure 1.1 Two research framework models of injury prevention research 
Model/ 
Stage 
Translating Research into Injury 
Prevention Practice (TRIPP)  
Sequence of Prevention 
1 Injury surveillance Establish the extent of the 
problem 
2 Establish aetiology and mechanisms of 
injury 
Establish aetiology and 
mechanisms of injury 
3 Develop preventative measures Introduce preventative 
measures 
4 “Ideal Conditions”/scientific evaluation Assess their effectives by 
repeating Stage One 
5 Describe intervention context to inform 
implementation strategies 
 
6 Evaluate effectiveness of preventative 
measures in implementation context  
 






1.2 Thesis Aims 
The aim of this doctoral thesis was to establish and compare the incidence, nature, 
mechanism and severity of injuries occurring in senior men’s and women’s amateur RU in 
Ireland, with a view to informing future injury reduction strategies.   
To achieve this aim, a number of specific objectives are outlined below:  
i. To investigate and critically appraise the existing relevant literature regarding the 
incidence, nature and mechanism of Rugby-related injury in senior amateur RU 
(Chapter Two).  
ii. To explore current injury surveillance practices and methods of injury reporting in 
amateur RU (Chapter Three).  
iii. To design and develop a comprehensive Rugby-specific injury surveillance system 
and to subsequently evaluate the usability and operation of this system (Chapter Four).  
iv. To establish and compare the incidence, nature and mechanism of Rugby-related 
injury occurring in senior male and female amateur RU (Chapter Five). 
v. To prospectively investigate physical and psychosocial injury risk factors in senior 
amateur RU (Chapter Six).  
1.3 Thesis Structure 
The current chapter has provided a brief introduction for the overall thesis, highlighting the 
rationale, aims and objectives of this research. A systematic programme of research was 
developed and undertaken to achieve the aims and objectives outlined in this chapter. This 
research programme was divided into four inter-related phases, informed by the systematic 
models outlined in Figure 1.1, and discussed in detail in Chapters Two-Six. Firstly, a critical 
synthesis and meta-analysis of the available literature regarding the incidence, nature and 
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mechanism of injury in senior amateur RU is provided in Chapter Two (Yeomans et al., 
2018a). This chapter highlighted inconsistencies in methods of injury surveillance in amateur 
RU, making inter-study comparisons difficult. A paucity of information regarding the senior 
amateur female game was also identified, making any investigation into potential sex-
related differences in Rugby-related injuries unfeasible. Chapter Three explores various 
methods of injury surveillance currently in operation in amateur RU in Ireland (Yeomans et 
al., 2018b). This chapter also established the level of medically qualified staff and resources 
available in this amateur cohort. Building on the information gained in these two chapters, 
Chapter Four describes the design and development of a bespoke web-based injury 
surveillance system, specifically designed for use in an amateur RU cohort (Yeomans et al., 
2019a). Using the system discussed in Chapter Four, the incidence, nature and mechanism 
of injury occurring in male and female amateur RU was ascertained and examined in Chapter 
Five (submitted to the Scandinavian Journal of Medicine and Science in Sports, January 
2020). The mechanism of Rugby-related injury and potential relationship between selected 
intrinsic and extrinsic injury risk factors were further explored in Chapter Six (Yeomans et 
al., 2019b). Finally, Chapter Seven contains an in-depth discussion of the research presented 
in this doctoral thesis to best place the current programme of research into the context of the 








































Chapter Two: The Incidence of Injury 
in Amateur Male Rugby Union: A 
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The current chapter provides a comprehensive review of epidemiological studies on senior 
amateur male RU, exploring the available evidence regarding the incidence, nature and 
mechanism of Rugby-related injury in this cohort. By conducting the systematic review and 
meta-analysis using the available incidence rates, a pooled incidence rate was calculated for 
males providing an overall injury estimate for amateur male RU. However, this was not 
feasible in the female cohort, due to a lack of published studies investigating injuries in senior 
amateur female players. The results of this systematic review and meta-analysis therefore 
addressed a gap in the literature and also provided a critical and evidence-based direction for 
this doctoral thesis. This chapter supports longstanding trends and beliefs regarding the 
aetiology and mechanism of Rugby-related injury, as previously reported in professional and 
adolescent cohorts.  However, additional difficulties in conducting epidemiological research 
in amateur sport were also identified, thus highlighting the need to implement comprehensive 
surveillance strategies specific to an amateur cohort. This need aligns with the overall aims 
and objectives of this thesis, in order to build on the existing knowledge-base. It also 
identified a paucity of literature regarding the senior amateur female RU game reinforcing 
the need for this research and also adding novelty. The background and aims presented in 
Chapter One are well-supported by the findings of the present chapter, and also serve to guide 
the overall research and content of subsequent chapters. Since the publication of this 
systematic review and meta-analysis, two epidemiological studies and two review articles 







Rugby Union (RU) is a physically demanding, full-contact team sport that has gained 
worldwide popularity. The incidence of injury in RU has been widely reported in the 
literature. While comprehensive injury surveillance and prevention programs have been 
implemented within the professional game, there is a need for similar strategies in the 
amateur game. Despite recent increases in the volume of research in RU, there is little 
consensus regarding the true incidence rate of match and training injuries in senior amateur 
male RU players.   
Aim 
The aim of the current review was to systematically review the available evidence on the 
epidemiology of time-loss injuries in senior amateur male RU players and subsequently to 
conduct a meta-analysis of the findings.  
Methods 
A comprehensive search of the PubMed, Scopus, SportDiscus and Google Scholar electronic 
databases, was performed using the following keywords; (“Rugby” OR “Rugby Union”) 
AND (“Amateur” OR “Community”) AND (“Injur*” OR “Pain*”). Six articles regarding the 
incidence of injury in senior amateur male RU players, in both matches and training, were 
retrieved and included in the meta-analysis to determine the overall incidence rate of match 





The overall incidence rate of match injuries within senior amateur RU players was 46.8/1,000 
player hours [95% confidence interval (CI) 34.4-59.2]. Contact events accounted for the 
majority of injuries, with the tackler more at risk than the player being tackled, with 
respective incidence rates of 15.9/1,000 player hours (95% CI 12.4-19.5) and 12.2/1,000 
player hours (95% CI 9.3-15.1).  
Conclusion 
This meta-analysis found that the incidence rate of injury in amateur RU players was lower 
than that in professional players but higher than the incidences reported in adolescent and 
youth RU players. By understanding the true incidence and nature of injuries in RU, injury 
prevention strategies can best be implemented. Future prevention strategies may best be 
aimed towards the tackle area, specifically to the tackler in order to minimise injury risk.  
2.3 Key Findings 
 The overall incidence of match injury in amateur RU is 46.8/1,000 player hours [95% 
CI 34.4-59.2]. Forwards appear to have a higher incidence of injury than backs. 
 The incidence rate of injury in senior male amateur RU players appears to be lower 
than that in professional players but higher than the incidences reported in adolescent 
and youth RU players. 
 The incidence of injury is greater when tackling (15.9/1,000 player hours [95% CI 






Rugby has gained international popularity, becoming one of the most played and watched 
collision sports in the world, with approximately 8.5 million registered players in over 121 
countries worldwide (World Rugby, 2016). There are two major variants of Rugby: RU and 
RL. RU consists of two teams of fifteen players, competing to ground the ball over the 
opposition goal line, by carrying, passing and kicking, while RL is played with teams of 
thirteen players. Due to the differing laws and nature of contact events within these codes, as 
outlined by Freitag et al. (2015), the incidence, mechanism and nature of injury varies 
(Gissane et al., 2002; Williams et al., 2013). In this review, RU was the sole focus. RU has 
enjoyed increased popularity in recent years, with modified versions of the game emerging, 
such as Tag Rugby and Rugby 7s. It was previously included in the Olympic Games in 1924, 
and returned in 2016 as an Olympic Sport, with the introduction of Rugby 7s. RU is played 
in both amateur and professional settings, following the introduction of professionalism in 
1995 (Garraway et al., 2000). It is an intensely physical game with numerous contact events 
and collisions, interspersed with periods of lower intensity activity, such as walking and 
jogging (Cunniffe et al., 2009). The combination of high physical demands, alongside 
exposure to collisions and contacts, means the inherent risk of injury are substantial 
(Chalmers et al., 2012). 
A meta-analysis evaluating the incidence of match injuries in senior professional male RU 
players found an overall pooled incidence rate of match injuries of 81/1,000 player hours 
(Williams et al., 2013). In comparison, the incidences in adolescent and youth players has 
been found to be 26.7/1,000 player hours (Freitag et al,. 2015). While this is considered to 
be high in comparison to some sports, such as soccer and basketball, it is comparable to other 
collision sports, such as ice hockey, Australian Rules Football and American Football 
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(Orchard & Seward 2002; Junge et al., 2004; Agel et al., 2007; Kerr et al., 2016). The 
incidence of injury in the amateur RU game has been widely reported in various studies, 
ranging from 5.95/1,000 player hours to 99.5/1,000 player hours, however inconsistencies in 
the methods of data collection and injury definitions used, make inter-study comparisons 
challenging (Farnan et al., 2013; Jaco Ras & Puckree 2014). While it has been found that 
injury surveillance in amateur cohorts is more difficult than in professional cohorts, owing 
to lack of resources and the infrequent contact between medical professionals and amateur 
teams, consistent injury definitions and methods of data collection may provide much needed 
epidemiological information (Emery, Meeuwisse, & Hartmann, 2005; van Beijsterveldt et 
al., 2015). The International Rugby Board (IRB), now called World Rugby, published a 
consensus statement on data collection and injury definitions in RU in 2007, giving clear 
definitions for injury, recurrent injury, non-fatal catastrophic injury, classification of injuries 
and training and match exposures (Fuller et al., 2007b). These guidelines have led to an 
increase in the quality and consistency of research within RU cohorts. In order to effectively 
minimise injury in sport, as outlined by the Translating Research into Injury Prevention 
Practice (TRIPP) Model, a full understanding of the incidence and aetiology of injuries is 
required (Finch, 2006). While many studies have aimed to establish the incidence of injury 
in RU, the varying methods, injury definitions and length of follow up make comparisons 
difficult (Harris, 2010; Brown et al., 2013; Farnan et al., 2013). By pooling data from several 
studies using comparable methodologies, overall estimates of injury incidence can be 
produced that more accurately reflect the injury incidence rate present amongst the amateur 





The aim of the current review was to systematically evaluate the available evidence on the 
epidemiology of injuries in senior amateur male RU players and to conduct a meta-analysis 
of the findings. In order to accurately synthesise the incidence of injury only prospective 
epidemiological, observational studies and randomised controlled trials were included in this 
review.  
2.6 Methods 
Guidelines for reporting Meta-analyses of Observational Studies in Epidemiology (MOOSE 
guidelines) were adhered to in the format and reporting of this review (Stroup et al., 2000). 
The checklist contains specifications for reporting of meta-analyses of observational studies 
in epidemiology including background, search strategy, methods, results, discussion and 
conclusion. A comprehensive search of the PubMed, SPORTDiscus, Scopus and Google 
scholar databases was conducted from January 1995 to October 2016. The following 
keywords were combined using Boolean operators to obtain relevant articles; (“Rugby” OR 
“Rugby Union”) AND (“amateur” OR “community”) AND (“injur*” OR “pain*”). In 
addition, bibliographies of included studies and previous reviews were searched in order to 
identify other potentially eligible articles. Studies were limited to English-language articles 
from peer-reviewed journals. After removal of duplicates and reprints, titles and abstracts of 
articles were screened for suitability. A considerable number of citations were not relevant, 
as the keyword “Rugby” also encompassed articles pertaining to American Football, RL, 
Australian Football and/or soccer. Full text articles were retrieved in order to determine 
inclusion or exclusion. In an attempt to reduce selection and recall bias, inclusion was limited 
to prospective cohort studies of injuries in RU. Thus, review articles, retrospective studies, 
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single or multiple case reports and case series were excluded. Although the definition of what 
constituted a reportable injury varied within the literature, no studies were eliminated on the 
basis of their operational definition at first. 
Prospective cohort studies reporting the incidence of match injury, in 15-a-side senior 
amateur male RU teams, over a minimum of one season were included. Only studies 
reporting injuries, as per the consensus guidelines, were included in the meta-analysis. The 
definition of a “senior” player was any player involved in adult amateur club RU. This 
excluded colt teams (aged 17-19 years) and collegiate teams (aged 17-21 years) where it was 
not possible to extract the data pertaining specifically to adult amateur club players. However, 
studies involving a mix of Rugby codes, age groups or level of play were included provided 
separate data could be extracted for the desired cohort. Studies focusing on one particular 
injury type, without reporting an overall match incidence rate were excluded.  
The full text articles were retrieved and independently evaluated against the inclusion criteria 
by two reviewers (CY, RC). In the case of any disagreement over the suitability of a text, a 
third reviewer (IK) mediated.   
General information pertaining to the number of participants involved, length of follow-up 
and injury definition used, was extracted from each of the included studies and compiled into 
a spreadsheet and summarised in Table 2.1. Only data required for this review was included 
from studies reporting the injury incidence rate for different age groups and levels of play. 
Where injury incidences were not reported per 1000 player hours, the following equation was 
used to calculate incidence of injury (Eq. 1) (Fuller et al., 2007b).  
Eq. 1: Injury incidence = 
number of injuries
no.of matches x no.of players x match duration
  x 1,000 




Figure 2.1 PRISMA (Moher et al., 2009) flowchart illustrating the inclusion and exclusion 
criteria used in the systematic review. PRISMA Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses. 
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Where the required incidences were not available, or the methods of data collection required 
clarification, the corresponding authors for the original studies were contacted. The reporting 
quality of the included articles were assessed using the Critical Appraisal Skills Programme 
(CASP) checklist for cohort studies. The checklist consists of twelve questions, with two 
initial screening questions and a further ten exploring the results of the study and its validity 
and applicability to the local population (Critical Appraisal Skills Programme, 2015).  
The definition of what constituted an injury varied widely across the literature. Following the 
introduction of the consensus guidelines on data collection, injury recording and injury 
definition within RU, the process has been streamlined, making cross-comparison easier 
(Fuller et al., 2007b). The consensus guidelines define an injury as;  
“Any physical complaint, which was caused by a transfer of energy that exceeded the 
body's ability to maintain its structural and/or functional integrity, that was sustained by a 
player during a Rugby match or Rugby training, irrespective of the need for medical 
attention or time‐loss from Rugby activities”.   (Fuller et al., 2007b, p. 329) 
It also differentiates between medical attention injuries (those that require a player to receive 
medical attention) and time-loss injuries (those that result in a player being unable to take a 
full part in future RU training or match play) (Fuller et al., 2007b). Only studies using the 
consensus guidelines injury definition, or a similar version of this definition, were included 
in the meta-analysis, to ensure accuracy when comparing the incidences and nature of injury 
in RU. Similar to a meta-analysis conducted in senior professional RU players, only studies 
reporting injuries resulting in time-loss from match or training were included in the meta-
analysis (Williams et al., 2013). 
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The overall incidence was estimated using both fixed-effect and random-effect meta-analysis 
models using the R package, Meta (Schwarzer, 2007; R Core Team, 2016). Inverse weighting 
was used in order to pool the incidences from the different studies, and a log transformation 
was then used to scale the estimated incidences in the respective models. The heterogeneity 
statistic I-squared and corresponding p value were also provided. Following Guddat et al., 
(2012) and Higgins et al., (2009) the results were gathered together and presented by means 
of a forest plot (Fig. 2.2). 
In order to accurately discuss the differences in injury rates in the amateur game versus the 
professional game, data were analysed as previously reported (Williams et al., 2013). 
Comparisons of injury incidence data were made using a customised Microsoft Excel 
spreadsheet macro for combining effect statistics, whereby the incidence rate ratio (and its 
associated confidence limits) was assessed against pre-determined threshold of 0.91 to 1.10, 
indicated either a low or a high risk respectively (Hopkins, 2006; Hopkins, 2010).  
2.7 Results 
Overall, 7,255 articles were identified using the search strategy outlined in Figure 2.1. 
Following the removal of duplicates and articles discarded based on the full text review, six 
articles were included for meta-analysis (Table 2.1). 
2.7.1 CASP Results 
The results of the CASP assessment are shown in Table 2.2, excluding questions 7, 8 and 12, 
which pertain specifically to the incidence rates reported in each study. These reported 
incidence rates were extracted and discussed in depth, in the results section. 
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Table 2.1 Study characteristics, incidence of injuries and injury definition 
References Study 
duration 
Injury definition Level of play Overall incidence ratea 
(per 1,000 player hours) 
Bird et al., 
(1998) 
1 seasonb All injury events that caused the player to seek medical 






al., (2012)  
1 season Any event resulting in an injury requiring medical attention 











al., (2000)  
2 seasons An injury sustained during a competitive match which 
prevented the player from training or playing Rugby from 
the time of injury or the end of match in which the injury 
was sustained 
All registered 






al., (2013)  
3 seasons Any injury incurred during a first team training and/or match 
resulting in an absence from participation in match play for 
1 week or more from the day of injury 
Group B (amateur) 





al., (2009)   
1 season Any physical event that occurred during a match that 
required a player to seek medical attention from a team 
doctor/physiotherapist and/or sports medic, or miss at least 





Swain et al., 
(2016)  
1 season Any physical event which was caused by a transfer of energy 
that exceeded the body’s ability to maintain its structural 
and/or functional integrity, that was sustained by a player 
during a Rugby match match/training, irrespective of the 








aInjury incidence rates calculated according to Eq. 1; bSeason = approximately 9 months; cPer 100 player games, as reported in original article. 
Figures were then adjusted according to the previously mentioned equation in order to conduct meta-analysis per 1,000 player hours; dPeriod 
prevalence figure 1997-1998 season used in meta-analysis for new and recurrent injuries; ePeriod prevalence figure 1993-1994 season used in 
meta-analysis for new and recurrent injuries 
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2.7.2 Incidence of Injury 
The six studies included in the meta-analysis followed the consensus guidelines definition of 
an injury (Bird et al., 1998; Garraway et al., 2000; Schneiders et al., 2009; Chalmers et al., 
2012; Roberts et al., 2013; Swain et al., 2016). One study reported incidences for amateur 
and semi-professional players (Roberts et al., 2013). In order to accurately report the pooled 
incidence of injury for amateur players only, the figures reported for semi-professional 
players were excluded prior to conducting the meta-analysis. The six studies encompassed 
2,340 match injuries during 104,308 hours of match exposure. The overall incidence of match 
injury in senior amateur RU was 46.8/1,000 player hours (95% CI 34.4-59.2) (Fig. 2.2). Only 
one study reported the incidence rate of training injuries and therefore training injuries were 
not included in the meta-analysis (Bird et al., 1998).  
Level of play was reported in four of the studies, with incidence rates separated according to 
specific levels (Bird et al., 1998; Chalmers et al., 2012; Roberts et al., 2013; Swain et al., 
2016). Given the different cohorts used in each study, it was not possible to compare the 
levels of play between the studies and therefore meta-analysis for this variable was not 
conducted. Bird et al., (1998) reported separate incidence rates for Senior A (“premier grade” 
or highest level amateur) and Senior B (second highest level amateur) players, with a higher 
incidence of match injury found in the Senior A players. Similarly, Roberts et al., (2013) 
reported a higher incidence of injury in Group B (amateur) than Group C (recreational and 
social). While Senior A players had the highest incidence of injury in one study, it was 
followed by the Presidential/Social cohort, with the lowest incidence observed in the Senior 
B/Reserve players (Chalmers et al., 2012). Conversely, Swain et al., (2016) separated the 
incidence of injury into Grades 1-4, with the 3rd Grade reporting the highest incidence, 
followed by the 4th, with the highest level of play reporting the lowest incidence of injury.   
24 
 
Table 2.2 CASP Checklist for cohort studies 
Study CASPa Checklist 
 Q1 Q2 Q3 Q4 Q5(a) Q5(b) Q6(a) Q6(b) Q9 Q10 Q11 
Bird et al., 
(1998) 
Yes Yes Yes No  Yes Yes No  Yes Yes Yes Yes 
Chalmers et 
al., (2012)  
Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Garraway et 
al., (2000)  
Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Roberts et 
al., (2013)  
Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Schneiders 
et al., (2009)  
Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Swain et al., 
(2016)  
Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
aCASP Critical Appraisal Skills Programme 
 
 
Figure 2.2 Incidence of match injuries (per 1,000 player hours with 95% confidence 
intervals); *Roberts et al., (2013) used an eight day time-loss injury definition. 
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2.7.3 Injury Severity 
Injury severity was reported in three of the included studies, in adherence with the consensus 
guidelines (Schneiders et al., 2009; Roberts et al., 2013; Swain et al., 2016). Injury severity, 
as per the statement, ranges from: slight (0-1 days’ absence), minimal (2-3 days’ absence), 
mild (4-7 days’ absence), moderate (8-28 days’ absence) and severe (>28 days’ absence) 
(Fuller et al., 2007b). Pooled incidence rates for moderate and severe injuries were, 7.6/1,000 
player hours (95% CI 7.3-7.9) and 3.7/1,000 player hours (95% CI 3.1-4.3) respectively. 
Pooled incidence rates for slight, minimal and mild injuries were not possible to determine 
due to insufficient data (Schneiders et al., 2009; Roberts et al., 2013).  
2.7.4 Mechanism of Injury 
The contact event accounted for the highest proportion of injury across the six studies, 
ranging from 48% to 80% (Garraway et al., 2000; Roberts et al., 2013). Two of the studies 
described the phase of play, during which an injury occurred and provided the relevant 
information suitable for meta-analytic review (Schneiders et al., 2009; Swain et al., 2016). 
The tackle phase accounted for the majority of injuries reported. It was found that the tackler 
had an increased risk of injury compared to the player being tackled [15.9/1,000 player hours 
(95% CI 12.4-19.5) and 12.2/1,000 player hours (95% CI, 9.3-15.1) respectively]. Using a 
customised Microsoft Excel spreadsheet macro, it was found that tackling carried an 84.2% 
true chance of injury risk, which was higher than the risk to the ball carrier (Hopkins, 2010). 
The tackle event was the most prominent injury event, followed by the ruck [7.6/1,000 player 
hours (95% CI, 4.4-10.7)].  
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2.7.5 Position  
Three studies reported the incidence rate with respect to player position; however, meta-
analysis for specific positions was not possible as the studies used the terms ‘forwards’ and 
‘backs’ to describe the player positions (Schneiders et al., 2009; Roberts et al., 2013; Swain 
et al., 2016). ‘Forwards’ refers to props (numbers 1 and 3), the hooker (number 2), locks 
(numbers 4 and 5), flankers (numbers 6 and 7), and the ‘number eight’, while ‘backs’ refers 
to the fullback (number 15), wingers (numbers 11 and 14), centres (numbers 12 and 13) and 
the halfbacks (numbers 9 and 10).  It was found that the forwards, with an incidence rate of 
22.8/1,000 player hours (95% CI 17.5-27.1), were more at risk than the backs, with an 
incidence rate of 18.1/1,000 player hours (95% CI 13.7-22.5). Using the customised 
Microsoft Excel spreadsheet macro to compare the mean effects, it was found that the 
forwards had a 78.9% true chance of injury risk, which was higher than the risk to backs 
(Hopkins, 2010). 
2.7.6 Injury Type and Nature 
Four studies reported either the bodily location of injury and/or the nature of injury 
(Garraway et al., 2000; Schneiders et al., 2009; Roberts et al., 2013; Swain et al., 2016). 
Three studies addressed the specific location of injury and were included for meta-analysis 
(Garraway et al., 2000; Schneiders et al., 2009; Swain et al., 2016). The remaining study 
grouped the incidence rates for injury location into either head, trunk, upper limb or lower 
limb and it was not possible to isolate the specific locations for the amateur cohorts, therefore 
the study was not included in the meta-analysis (Roberts et al., 2013). The knee was the most 
commonly injured joint, with a pooled incidence rate of 3.8/1,000 player hours (95% CI 3.1-
4.5). This was followed by the shoulder and thigh, both with an incidence rate of 3.1/1,000 
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player hours (95% CI 2.4-3.7). Figure 2.3 shows the pooled incidence rates for the injury 
locations reported across the three studies. The study that could not be included in the meta-
analysis for injury location, reported  higher incidence of lower limb injuries, compared to 
upper limb, head or trunk injuries (Roberts et al., 2013). 
 
Figure 2.3 Incidence of injuries (per 1,000 player hours with 95% confidence intervals); by 
location of injury 






































































Three studies reported the nature of injury and were included in the meta-analysis 
(Schneiders et al., 2009; Roberts et al., 2013; Swain et al., 2016). Sprains had the highest 
incidence of injury, followed by strains with respective incidence rates of 6.3/1,000 player 
hours (95% CI 5.6-6.9) and 4.6/1,000 player hours (95% CI 4.2-5.1). Figure 2.4 shows the 
pooled incidence rates for the nature of injury reported across the three studies. 
2.8 Discussion 
The results of this meta-analysis confirm that the match injury incidence rate of 46.8/1,000 
player hours, in amateur RU, is low in comparison to professional cohorts, with a pooled 
incidence rate of 81/1,000 player hours, but higher than the incidence rate of 26.7/1,000 
player hours seen in youth and adolescent teams (Williams et al., 2013; Freitag et al., 2015). 
The results are similar to those previously reported in youth academy players [47/1,000 
player hours (95% CI 39-57)] and U17 amateur players [49.3/1,000 player hours (95% CI 
25.8-72.7)] (Haseler et al., 2010; Palmer-Green et al., 2013). This mirrors results reported in 
both amateur and professional soccer and RL, with a number of reasons hypothesised to 
account for this (Gabbett, 2002; van Beijsterveldt et al., 2015).  
2.8.1 Data Collection 
Within the professional set-up, reporting of injuries has been standardised, with qualified 
medical professionals present at all matches and training sessions (Fuller et al., 2008). In 
comparison, the current review has identified that injury surveillance varied widely across 
the amateur game. Two studies relied on the player disclosing an injury (via weekly telephone 
calls, interviews or questionnaires), with reported compliance rates of 92.7% and 88% 
respectively (Bird et al., 1998; Chalmers et al., 2012). These studies had high incidence rates 
relative to our pooled estimate and while player recall may be an accurate method of collating 
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injury rates (Valuri et al., 2005), the accuracy of these diagnoses may be questioned as no 
follow-up assessments with trained healthcare professionals were arranged. Chalmers et al., 
(2012) recorded each injury event as a new injury, without ascertaining if the injury was a 
recurrence of a previous injury. It was also observed that players who continued playing 
while injured had a 46% higher risk of in-season injury (Chalmers et al., 2012). This may 
account for the high incidence rate reported, as players who did not believe their injury to be 
serious or wished to continue playing, may have reported an injury exacerbation as a new 
injury episode, if they were not fully rehabilitated (Williamson & Goodman, 2006). Bird et 
al., (1998) also reported a high injury incidence rate relative to our pooled estimate and noted 
that many players may continue to play while injured. If players are not fully rehabilitated 
prior to returning to play, they may be at a greater risk of re-injury and therefore the resultant 
injury incidence rates may have been higher (Chomiak et al., 2000). Garraway et al., (2000) 
arranged for follow-up physiotherapy appointments to ensure accuracy in injury reporting 
and diagnosis, however injury rates may have been under-reported, due to injuries being 
missed, not diagnosed or indeed resolved by the time an assessment was conducted (Finch, 
2006; Hagglund et al., 2016). This relative effect has also been found in amateur soccer, 
where the infrequent contact between medical professionals and amateur teams often resulted 
in minor injuries being missed or not diagnosed, resulting in a lower incidence of injury in 
comparison to professional soccer teams (van Beijsterveldt et al., 2015). One study used a 
‘trained recorder’ associated with the research project to record injuries, however it was 
unclear whether this was a trained medical professional, so the accuracy of injury diagnosis 
may be subject to scrutiny (Swain et al., 2016). The remaining studies relied on injury reports 
from the associated team physiotherapist, doctor, sports trainer, athletic trainer or coach 
(Schneiders et al., 2009; Roberts et al., 2013). Hagglund et al., (2005) highlighted concerns 
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regarding the consistency of injury data collection from multiple observers, in the 
development of the Union of European Football Associations (UEFA) Football Safety 
Project. While the accuracy of injury recognition and diagnosis is reliant on the skill of the 
observer, regardless of level of play, care must be taken interpreting results particularly in 
the amateur game, where medical support may often be less consistent secondary to 
economic restraints of amateur teams (van Beijsterveldt et al., 2015). Adherence to available 
consensus guidelines and adequate training of the injury recorders may result in more 
accurate data. 
2.8.2 Level of Play 
The intensity of training sessions and matches increases with competition and therefore 
highly skilled players may suffer a greater risk of injury than less skilled players (Gabbett, 
2003). While meta-analysis on the level of play was not possible, three studies reporting 
differences in injury incidence rates according to level of play observed an increased 
incidence with teams at a higher level (Bird et al., 1998; Chalmers et al., 2012; Roberts et 
al., 2013). Only one study reported the lowest incidence of injury in the team at the highest 
level of play (Swain et al., 2016). Within the professional RU cohorts, a higher level of play 
was associated with a higher incidence of match injury, with proposed explanations including 
increased levels of competitiveness and the increased size and strength of players (Williams 
et al., 2013). Ekstrand et al., (2011) reported that the increased intensity at the professional 
level in soccer, may contribute to the higher number of injuries found. Similarly, Hopper et 
al., (1995) reported that athletes with the highest skill level were more likely to incur injury 
than less skilled athletes, due to the higher level of competitiveness, combined with a longer 
season. Palmer-Green et al., (2013) reported a 34% higher injury incidence in the 
professional youth academy cohort (high level) than the amateur school cohort (lower level), 
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which may have been due to the higher collision forces and increased number of contact 
events in the academy cohort. Another explanation for this is the increased size and strength 
of professional players (Hendricks et al., 2012). Players at a higher level may be fitter, faster 
and stronger, therefore increasing the collision forces within contact events throughout the 
game, resulting in a higher number of injuries (Fuller et al., 2007a). Gabbett, (2003) reported 
that the increased physiological capacity of semi-professional RL players may account for 
the higher incidence of injury found compared to the amateur cohort, as this may result in a 
higher playing intensity. The results of this meta-analysis found a higher incidence of injury 
in senior amateur RU players, than in youth or adolescent cohorts, where a pooled incidence 
rate of 26.7/1,000 player hours has been previously reported (Bleakley et al., 2011; Freitag 
et al., 2015). This is likely due to increased size and strength of more senior players, resulting 
in higher forces in contact events (Fuller et al., 2010). Garraway et al., (2000) observed an 
increased incidence of injury within the amateur cohort from the 1993-1994 season to the 
1997-1998 season. Similar methods were followed for the same cohort in the 1993-1994 pre-
professionalism season, for ease of comparison. While it is possible that the increase in 
incidence rate was in part due in part to improvements in injury recognition and reporting, 
the advent of professionalism within the sport may also have contributed (Brooks & Kemp, 
2008).  
2.8.3 Injury Severity 
The data regarding injury severity was found to be inconsistent, likely due to poor follow up, 
inadequate injury reporting and the inconsistent level of rehabilitative care available 
(Hagglund et al., 2005). The incidence rate of severe injuries within the professional cohort 
has been found to be 15.1/1,000 player hours (95% CI, 10.5-21.7) (Fuller et al., 2008) 
whereas severe injury incidence rates as low as 1.16/1,000 player hours have been reported 
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in younger cohorts (Junge et al., 2004). The incidence rate of severe injuries, with a rate of 
3.7/1,000 player hours, in this study was found to be lower than that in the professional cohort, 
but higher than the adolescent players. One possible explanation for the low rate of moderate 
and severe injuries is that injuries occurring late in the season may not be followed up as 
rigorously by the player and/or team medical or coaching staff in an amateur setting 
(Hagglund et al., 2016). While follow-up physiotherapy assessments were arranged in one 
study, this was just for accuracy of injury recognition and diagnosis, with no long-term 
follow-up regarding injury severity recorded (Bird et al., 1998). One barrier to injury 
surveillance within an amateur set-up is the availability of qualified medical professionals to 
assess, diagnose and rehabilitate injury and this is evident in the discrepancies in follow up 
periods following injury and lack of injury severity data (Hagglund et al., 2005; Hagglund et 
al., 2016). The challenges of rigorous follow-up in the amateur game has been acknowledged 
and future research into injury surveillance and prevention in the amateur game needs to 
account for this (Ekegren et al., 2014). New injuries occurred more often than recurrent 
injuries, which is in line with observations reported in the professional game (Williams et al., 
2013). While recurrent injuries account for a small proportion of injuries observed, it is 
important to recall the lack of follow-up in many of the amateur studies. Most data collection 
took place during match events and therefore over-use or recurrent injuries may have been 
misdiagnosed as a new acute injury due to a lack of baseline information. 
2.8.4 Mechanism of Injury 
In recent times, injury prevention programs in RU, have addressed the scrum as an area of 
concern with regard to incidence of injury (Gianotti et al., 2009; Patricios, 2014; Reboursiere 
et al., 2016). With effective implementation, the incidence of scrum-related catastrophic 
injuries has decreased (Quarrie et al., 2007; Brown et al., 2016). Despite the decrease in 
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scrum-related catastrophic injuries, the results of this meta-analysis found that forwards had 
a higher incidence rate of injury compared to backs, however only three of the six included 
studies reported injury incidence rates in relation to position and were included in the meta-
analysis. Appropriate statistical adjustments for exposure hours and player numbers for the 
three relevant studies may explain the higher incidence of injury observed in the backs and 
also why the rates for position-related injuries appear as approximately half of the overall 
incidence. Coinciding with the decrease in scrum-related injuries, an increase in the incidence 
rate of catastrophic injuries resulting from open play was reported (Quarrie et al., 2007). 
The results of this meta-analysis show that the tackle event, specifically injuries to the tackler, 
accounted for the highest incidence of injury [15.9/1,000 player hours (95% CI 12.4-19)], 
with the ball carrier at a lower risk [12.2/1,000 player hours (95% CI, 9.3-15)]. Bird et al., 
(1998) and Garraway et al., (2000) reported that the tackle phase of play accounted for the 
majority of injuries, 40% and 48% respectively, while Roberts et al., (2013) reported 80% of 
all injuries occurring due to contact events. Similarly, the tackle event resulted in more 
injuries in the professional RU cohort, however it was found that the ball carrier was at more 
risk of injury, with a pooled incidence rate of 29/1,000 player hours, than the tackler 
(19/1,000 player hours) (Williams et al., 2013). The results of this meta-analysis found lower 
incidence rates for the tackle event compared to adolescent cohorts, likely due to the lower 
number of studies included in this meta-analysis. The adolescent cohort, similar to the current 
meta-analysis, reported a higher incidence of injury to the tackler than the ball carrier 
(18.5/1,000 player hours and 16.5/1,000 player hours respectively) (Freitag et al., 2015). 
The increased size and strength of more senior players may result in higher forces in contact 
events, compared to youth or adolescent players and future research should investigate the 
lower incidence rates for the tackle event in senior amateur players compared to adolescents 
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(Fuller et al., 2010; Freitag et al., 2015). While the force of the collision may be greater at 
higher levels of play, there also may be a greater number of contact events during match play 
(Roberts et al., 2015). King et al., (2010) reported that increased contact events at a higher 
playing intensity results in a higher incidence of injury in RL. It has also been reported that 
tackle events can vary depending on different levels of play, with elite or professional players 
engaged in more active shoulder tackles than younger players (McIntosh et al., 2010). 
The differences in style of play and nature of tackle events may also have an effect on the 
overall match injury incidence rates reported in both professional, amateur and adolescent 
players (Williams et al., 2013; Freitag et al., 2015). 
2.9 Limitations 
One limitation of this study was the low number of studies included for meta-analytic review. 
The varying injury definitions, duration of data collection and methodological differences 
resulted in only six studies being suitable for the meta-analysis. Despite the 2007 World 
Rugby consensus statement regarding data collection and the subsequent improvements in 
the methodological quality of published studies, it is difficult to ensure consistency in 
reporting and data collection practices across studies and teams. Injury incidence rates have 
been measured and reported as per 1,000 player hours, per 1,000 athlete exposures and per 
100 games or training sessions. The varying methods of reporting injury, can often lead to 
differing conclusions being drawn and thus results of studies should be interpreted with 
caution. Furthermore, one study reported only on time-loss injuries resulting in a minimum 
of one week absence from play, whereas the remaining studies defined a ‘time-loss injury’ 
as any injury that resulted in a missed match or training session. This may result in the pooled 
incidence rate found in the current paper to be lower than expected. Future studies should 
adhere to the aforementioned consensus statement in order to accurately report time-loss and 
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medical attention injuries in RU. Some studies combine match and training injuries; however, 
this can be misleading when interpreting incidence rates, given the differences in hours of 
exposure and levels of competitiveness. Therefore, match and training injury incidences were 
extracted and only the incidence of match injury were analysed to address this limitation. 
2.10 Conclusions and Future Directions 
The primary objective of this review was to synthesise and analyse the incidence, severity 
and nature of injuries in senior amateur RU. The overall incidence of match injury in senior 
amateur RU was 46.8/1,000 player hours (95% CI, 34.4-59.2). The incidence of injury in 
senior amateur RU is lower than that reported in the professional game (81/1,000 player 
hours), but higher than that reported in youth and adolescent cohorts (26.7/1,000 player 
hours) (Williams et al., 2013; Freitag et al., 2015). The tackle event accounted for the highest 
risk of injury. Epidemiological analysis plays a pivotal role in injury prevention, providing 
data required for development, application and assessment of injury causation and injury 
prevention models (Ekegren et al., 2014). Understanding the nature, mechanism and events 
surrounding injury is the vital first step for injury prevention in RU. While injury surveillance 
and player monitoring has been widely adopted within the professional game, attention must 
now be given to the amateur game (Brooks et al., 2006; Brooks et al., 2008; Coughlan et al., 
2011). By implementing a comprehensive injury surveillance program, adhering to the World 
Rugby consensus guidelines, successful injury prevention strategies may be monitored at any 
level of the game. Future studies should adhere to the World Rugby consensus guidelines, to 
allow for ease of comparison across studies. Collating this level of data will help clarify the 
true risk of injury and will streamline decisions as to where injury-prevention strategies are 
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2.12 Addendum 
Since the publication of this systematic review and meta-analysis, two relevant studies 
regarding the incidence of injury in senior amateur male RU have been published (Attwood 
et al., 2018; Attwood et al., 2019). Both of these studies employed an eight day time-loss 
injury definition, similar to the study by Roberts et al., (2013) which was included in the 
meta-analysis discussed in this chapter. During the 2013-2014 amateur RU season, 
277 players (85 semi-professional players, 192 amateur and recreational players) participated 
in the Functional Movement ScreenTM (FMSTM) during pre-season training and were 
subsequently monitored throughout the season for injury (Attwood et al., 2019). 
Excluding the semi-professional players, as per the meta-analysis conducted in this chapter 
(Yeomans et al., 2018a), an injury incidence rate of 15.9/1,000 player hours was found. 
The knee (2.5/1,000 player hours), head and shoulder (both 2.3/1,000 player hours) were the 
most common locations of injury for the semi-professional and amateur/recreational players 
combined. Similarly, during the 2015-2016 RU season an incidence rate of 13.8/1,000 player 
hours was reported in semi-professional and amateur/recreational players during a controlled 
intervention study (Attwood et al., 2018). These two studies build upon the existing literature 
on injuries in senior male amateur RU players, reporting lower incidence rates in comparison 
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to the meta-analysis conducted in this chapter (Yeomans et al., 2018a). This may be due to 
the differing injury definitions used, with the two recent publications using a “missed-match” 
(eight day time-loss) injury definition as opposed to the 24 hour time-loss definition 
employed in the meta-analysis (Yeomans et al., 2018a). While the World Rugby consensus 
statement (Fuller et al., 2007b) advocates the use of a 24 hour time-loss injury definition, 
a recent policy statement regarding injury surveillance in amateur RU acknowledges the 
additional difficulties of conducting injury surveillance in an amateur cohort (Brown et al., 
2019). Therefore, it has been suggested that an eight day time-loss injury definition may be 
accepted in cases where using a 24 hour time-loss injury definition is not feasible, due to 
limited resources or access to medical professionals (Brown et al., 2019). This reinforces the 
need not only for consistent and comprehensive injury surveillance systems to be 
implemented, but also to openly discussing the processes and issues with implementing high 
quality injury surveillance systems in an amateur cohort, in line with the consensus statement 
(Fuller et al., 2007b). Ultimately, this open discussion (see Chapter Four) will serve to inform 
the international community and aid the development of high quality approaches to injury 
surveillance.  
Two review articles have also been published since the publication of this systematic review 
and meta-analysis (Viviers et al., 2018; King et al., 2019). In a ten year review of injury 
epidemiology in RU, 16 articles were critically appraised and a lack of studies investigating 
women’s RU injuries and amateur (community) RU injuries was subsequently highlighted 
(Viviers et al., 2018). While an increase in injury incidence rates was observed with 
increasing age and level of play, it was acknowledged that a possible under-estimation of 
injuries exists in amateur RU due to the lack of high quality methodological studies, 
reinforcing the rationale for this doctoral research (Viviers et al., 2018). While potential 
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differences in the incidence and nature of injuries between men’s and women’s RU were 
acknowledged, these differences have yet to be examined due to the distinct lack of research 
conducted in the women’s game (Viviers et al., 2018). A systematic review and meta-
analysis on injuries in women’s RU 15s and Rugby 7s analysed 10 articles (seven studies on 
women’s RU 15s, two on women’s Rugby 7s and one on women’s RU 15s and Rugby 7s 
combined) (King et al., 2019). The low number and moderate quality of studies regarding 
women’s Rugby-related injuries resulted in only four studies on women’s RU 15s being 
suitable to include in the meta-analysis, despite levels of play varying widely from elite 
competitions (Shick et al., 2008; Taylor et al., 2011), and national teams (Carson et al., 1999) 
to collegiate teams (Kerr et al., 2008). A pooled injury incidence rate of 19.6/1,000 player 
hours was calculated for the women’s RU 15s players, however the included studies were 
not weighted according to number of participants, number of teams or study duration 
(competition based versus entire season), which is a methodological limitation that may 
affect the true pooled incidence rate in women’s RU. The incidence rate reported is lower 
than the professional men’s game at 81/1,000 player hours (Williams et al., 2013), the senior 
amateur men’s game at 46.8/1,000 player hours (Yeomans et al., 2018a) and 
adolescent/youth players at 26.7/1,000 player hours (Freitag et al., 2015). This may be due 
to the low number of high quality longitudinal prospective studies conducted in the female 
game, the differing injury definitions used and also combining senior elite female 
competition based studies with collegiate and national studies conducted over one or more 
seasons (King et al., 2019). The two recent reviews provide robust support for conducting 
high quality methodological studies across the RU game. They also emphasise the need for 
further investigation into Rugby-related injuries in amateur cohorts, and in particular, 
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Injury surveillance is a central element of this thesis, and in particular the methods by which 
injury surveillance may best be conducted in an amateur cohort. In the previous chapter, 
possible challenges associated with comprehensive injury monitoring and reporting in 
amateur RU cohorts were identified, including; variations in injury definition, limited 
resources and availability of qualified medical staff. This chapter explores various methods 
of injury surveillance and education strategies in operation in senior amateur RU in Ireland, 
justifying the need for one comprehensive injury surveillance system. These player education 
strategies included concussion recognition and recovery protocols, and injury reduction 
strategies. The levels of medically qualified staff, qualifications of the available staff and 
level of resources available were also investigated. This information indicated that medically 
qualified staff were the most suitable cohort to aid in data collection (Chapters Five and Six), 
however it also highlighted that this may not be feasible in all clubs. Therefore, consideration 
was given to other relevant qualifications club staff may possess (e.g. SAFE Rugby training, 
AED certification and/or first aid training), in order to aid future injury surveillance strategies. 
The results of this survey highlighted possible barriers and facilitators to data collection that 
may emerge in the process of this research. By providing valuable information regarding 
current practices and resources available in amateur RU in Ireland, this chapter informs the 









To ascertain current injury surveillance and player education practices in Irish amateur 




Amateur RU clubs in Ireland.  
Participants 
Medical professionals and RU coaches of the top 58 amateur RU clubs in Ireland.  
Main Outcome Measures 
The survey investigated the current injury and training load monitoring practices in operation 
in Irish amateur RU. It also explored whether player education sessions regarding injury 
prevention and concussion recognition and management were conducted in these clubs.  
Results 
Forty-four clubs completed the survey, giving an overall response rate of 76%. Ninety-one 
percent of the responding clubs monitored injuries. Sixty-four percent of these clubs operated 
return to play protocols for all injuries, while 36% operated return to play protocols for 
concussion only. Injury prevention education was conducted by 71% of these clubs and 82% 




Implementing effective injury monitoring strategies in both amateur and professional sport 
settings may aid in minimising injury risk. In Ireland, 91% of the responding clubs monitored 
injuries and 71% educated players on injury prevention. By implementing one centralised 
injury surveillance system for Irish amateur RU, injury trends can be effectively monitored 
and used to guide prevention strategies. 
3.3 Highlights 
 In Ireland, 91% of RU clubs monitor injuries and 36% monitor training load. 
 Pre-season concussion screening was conducted in 23% of clubs.  
 Injury prevention education was conducted by 71% of clubs.  
















RU is a physically demanding team sport, with approximately 8.5 million registered amateur 
and professional players in over 121 countries worldwide (World Rugby, 2017). 
Numerous studies (Bleakley, Tully, & O'Connor, 2011; Freitag et al., 2015; Gardner et al., 
2014; Williams et al., 2013; Yeomans et al., 2018a) have established the aetiology and extent 
of Rugby-related injuries, with pooled incidence rates of 46.8/1,000 player hours 
(Yeomans et al., 2018a) to 81/1,000 player hours (Williams et al., 2013) reported in amateur 
and professional cohorts respectively. The exposure to collisions and contact events, results 
in a high incidence of injury in comparison to other team sports, such as Australian Football 
(39/1,000 player hours) (Ekegren et al., 2015) ice hockey (52.1/1,000 player hours) 
(Tuominen et al., 2015) and soccer (31.8/1,000 player hours) (van Beijsterveldt et al., 2015). 
Injury prevention programs like the FIFA 11+ in soccer (Barengo et al., 2014) and targeted 
neuromuscular control exercise programs in Australian Football (Finch et al., 2016) have 
been effective in minimising the risk of sports injuries. Successful injury prevention 
programs are firstly reliant on comprehensive injury surveillance systems (Holder, 2002), 
however this can be more difficult in amateur cohorts than professional cohorts, owing to a 
lack of resources and infrequent contact between medical professionals and amateur teams 
(Emery, Meeuwisse, & Hartmann, 2005; van Beijsterveldt et al., 2015). The World Rugby 
consensus guidelines on injury recording and reporting in RU provide guidance to ensure 
consistency in injury surveillance strategies in this sport (Fuller et al., 2007b). 
These guidelines have added to the growing body of research, aimed at improving the 
standards of injury surveillance (Ekegren, Donaldson, & Finch, 2014; Junge et al., 2008; 
Orchard et al., 2005) however, much of this research has been conducted in professional or 
elite sport settings and may not translate effectively to an amateur cohort, where resources 
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may be limited (Donaldson & Finch, 2012; Finch, 2012). Therefore, when implementing 
injury surveillance systems in amateur settings, the level of staffing and resources available 
must first be established, in order to address any limitations that may affect the efficacy of 
the system (Donaldson, Leggett, & Finch, 2012; Finch, 2012). The subsequent success, or 
otherwise, of the implemented injury surveillance and prevention strategy is reliant on 
adherence, from both the players and the coaching or medical staff in an elite setting (McCall, 
Dupont, & Ekstrand, 2016). Education and communication have been highlighted as 
facilitators to increase coach compliance and player adherence with injury prevention 
strategies in elite football (McCall, Dupont, & Ekstrand, 2016). Therefore, conducting player 
education sessions may assist in increasing player compliance and adherence, in order to 
reduce injury risk (Orr et al., 2013). 
Currently the Irish international men’s team is ranked in the top five, and the Irish 
international women’s team is ranked in the top ten, of the World Rugby Rankings (World 
Rugby, 2018). Following the publication of the World Rugby consensus guidelines, there has 
been an increase in the literature on RU, particularly in the elite setting (Fuller et al., 2007b). 
To date, the practices regarding injury monitoring, medical staff resources and player 
education in Irish amateur RU have not yet been examined and while the focus of the current 
study is on Irish amateur RU, the data gathered adds to this growing body of literature on 
RU. Establishing these practices, may aid in the development and implementation of future 
injury surveillance and/or prevention strategies.  
The purpose of this survey therefore was to ascertain the national injury monitoring and 
recording methods, player education practices and level of staffing currently in operation in 





3.5.1 Procedures  
The current study utilised a cross-sectional survey design. Data regarding Irish RU injury 
monitoring and player education practices were collected using an online questionnaire 
distributed via SurveyMonkeyTM (SurveyMonkeyTM, Palo Alto, CA, USA) cloud based 
software. 
In Ireland, there are 224 amateur RU clubs currently registered, across four provinces; 
namely Leinster (71 clubs), Munster (67 clubs), UIster (60 clubs) and Connacht (26 clubs). 
Within men’s amateur RU in Ireland, there is a national league of 50 senior clubs called the 
Ulster Bank League (UBL). Similarly, in women’s amateur RU in Ireland there are eight 
senior clubs participating in the All Ireland League (AIL). These 58 clubs are considered the 
highest level of amateur player in Ireland. An introductory email describing the concept and 
objectives of the survey was sent to RU club secretaries, team coaches and registered medical 
professionals working with the Senior 1XV team in each of the 58 clubs. The purpose of the 
email was to explain the survey, the time commitment and confidentiality of all collected 
information. The email also provided a web link to access the survey; therefore, informed 
consent was indicated by subsequent completion of the survey. Participants were informed 
that they may exit the survey at any time without any implication. Participants were given 
100 days to complete the survey from the date the email was distributed. A reminder email 
containing the survey link was sent 30 days, 60 days and 90 days after the initial email. 
After 100 days, all complete responses were downloaded from the SurveyMonkeyTM site and 




The survey was designed to be completed by the primary medical professional working with 
the Senior 1XV team in each of the 58 clubs in Ireland. The protocols and procedures in 
operation in these 58 clubs represent the current practices in place for an estimated 5,800 
players (based on an estimated 100 players per club). In clubs where no medical professional 
was registered, the head RU coach was invited to complete the survey on behalf of the club 
or forward to the most suitable participant to complete. Ethical approval for this study was 
granted by the institution’s Research Ethics Committee in compliance with the Declaration 
of Helsinki.  
3.5.3 Survey 
The initial questionnaire was developed as an online survey and piloted by four medical 
professionals with experience in team sport, injury reporting and RU, prior to dissemination. 
The expert panel group were asked to provide feedback on the structure of the survey, 
questions content and whether or not the survey matched the purpose of the study. The panel 
provided specific recommendations with regard to the inclusion of questions around club 
demographics and the Standard Approach to Field Emergencies (SAFE) Rugby training. 
Modifications were then made to a number of questions. The final amended survey consisted 
of 27 fixed response questions, with five main sections: 
1) Club demographics: The questions in this section ascertained the provincial branch and 
size of the club.  
2) Monitoring and recording methods: The questions in this section sought to gather data on 
whether injury incidence or training load were monitored in the club. It included questions 
on how monitoring and recording were conducted and who in the club was responsible for 
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this. It also sought to ascertain whether pre-season baseline concussion screening or past 
medical history reviews were conducted. 
3) Staff: This section contained questions on the level of staffing available at matches, 
training and between training sessions. It also contained questions about the level of training 
of club staff, specifically, first aid training, automated external defibrillator (AED) 
certification and SAFE Rugby training.  
4) Injuries: This section sought to gather data about the assessment and management of 
injuries. It contained questions on return to play (RTP) and return to training (RTT) protocols 
for all injuries including concussion. 
5) Education: This section sought to ascertain whether any player education practices were 
in operation in the club, specifically with respect to concussion recognition and recovery and 
injury prevention strategies. It also contained questions regarding the frequency of these 
education sessions and who was responsible for conducting these sessions.  
3.5.4 Statistical Analysis 
Complete responses were extracted from SurveyMonkeyTM and exported to Microsoft 
ExcelTM for analysis. Any incomplete responses were excluded from all analysis. As the 
survey contained fixed response questions, the responses were analysed descriptively which 
involved calculating and reporting percentages and frequencies of responses.  
3.6 Results 
3.6.1 Club Demographics 
Forty-nine club medical professionals or RU coaches responded to the survey. Five surveys 
were fully incomplete and therefore excluded from analysis, leaving an overall response rate 
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of 76% (44 clubs). These 44 clubs had a combined 4,843 players (mean 110 ±57 players per 
club) registered.  
3.6.2 Monitoring and Recording Methods 
Injuries were monitored in 91% of the responding clubs, with paper records being the most 
common form of monitoring tool (53%). Electronic spreadsheets (38%) and websites or 
electronic applications (7%) were also used; however, 2% of respondents did not know how 
injuries were monitored. Injuries were primarily recorded by the team medical staff, namely 
the club physiotherapists and/or the club doctors (75%), followed by the coach (13%) and 
administrative staff (8%). Administrative staff included the club development officers, the 
club secretary and/or the club welfare officers.  
Training load was monitored in 36% of the responding clubs, with 13% of these clubs using 
session rate of perceived exertion (sRPE), 6% using global positioning systems (GPS) 
tracking and 6% using an electronic application (TrainheroicTM). The strength and 
conditioning coach monitored training load in 38% of these clubs, followed by the head RU 
coaches (12%), however 50% of these clubs did not specify who monitored training load.  
Pre-season baseline concussion screening was conducted in 23% of these clubs, with the 
Sport Concussion Assessment Tool (SCAT3) being the most used test (80%). Of the ten clubs 
(23%) that conduct pre-season baseline concussion screening, six had a physiotherapist 
administer the screening, while two had a doctor screen the players. Two clubs were unsure 
who conducted the screening. Over half of the respondents (52%) reviewed players’ past 





Figure 3.1 The staff responsible for past medical history review. 
3.6.3 Staffing 
Physiotherapists were present at matches in 96% of these clubs and 61% had a 
physiotherapist present at training sessions. Doctors were also present at matches in 75% of 
these clubs and 5% at training sessions (Fig. 3.2). Fifty-five percent of clubs reported that 
coaches held AED certifications; however, 11% of clubs reported that coaches did not have 
AED certification and 34% did not know if the coach was certified. The SAFE Rugby 
training program, delivered to clubs by the IRFU, aims to provide Rugby-specific, pitch side 
emergency care training and skills to both medical and non-medical individuals involved at 
all levels in Irish RU. The SAFE Rugby training program had been delivered in 79% of these 
clubs, with 16% unsure if anyone in their club was SAFE trained and 5% reported that there 
was no-one with this training in their club. Of the clubs that were SAFE Rugby trained, there 















Figure 3.2 The level of staffing available to the club for matches and training 
3.6.4 Injuries 
All of the responding clubs operated a RTP protocol, with 64% of these for all injuries 
including concussion and 36% were for concussion injuries only. While 95% of these clubs 
operated a RTT protocol, 5% were unsure if any RTT protocols were in operation. Sixty-one 
percent of these protocols were for all injuries including concussion injuries and 34% were 
for concussion injuries only. In the event of an injury, 93% of clubs reported that players 
were assessed by a physiotherapist within 48 hours of the injury. 
3.6.5 Education 
Player education regarding injury prevention strategies was conducted in 71% of these clubs, 
by the club medical staff (42%), the head RU coach (29%), the strength and conditioning 
coach (3%) or the club development officer (3%), while 23% of clubs did not specify who 
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recovery in 82% of the clubs. This was administered by the club physiotherapist (40%), club 
doctor (22%), the head RU coach (7%) or club administrative staff (8%). Twenty-two percent 
of clubs did not specify who was responsible for this. Figure 3.3 shows the frequency with 
which both concussion education and injury prevention education sessions were conducted. 
The nature of these education sessions varied from seminars given by medical professionals 
to posters and information leaflets made available at the clubhouse. 
 
Figure 3.3 The frequency of injury prevention (a) and concussion (b) education sessions. 
3.7 Discussion 
To date the current player monitoring and education practices in Irish amateur RU have not 
been examined. This survey is the first comprehensive investigation of these practices and 
provides a detailed overview of the current national practices regarding injury and training 
load monitoring, player education and staffing resources in operation in 44 of the highest-




















surveillance systems may result in missed or unreported injuries, when compared to 
comprehensive strategies often in place in professional settings (van Beijsterveldt et al., 
2015). While the vast majority of clubs surveyed monitor injuries, the methods used and the 
staff responsible for this varied. Therefore, due to a lack of a current standardised monitoring 
and reporting system at club level, it may be difficult to establish the true incidence and 
aetiology of injury occurring across the Irish amateur game. In the current study, injury 
monitoring was primarily the responsibility of the club medical staff, however some clubs 
relied on the team coach or club administrative staff to monitor injury occurrence. The 
accuracy of injury monitoring from multiple observers has been highlighted as a concern 
within the literature, particularly in amateur settings where medical support can often be 
infrequent or inconsistent (Hagglund et al., 2005; van Beijsterveldt et al., 2015). 
The definition of what constitutes a reportable injury may also depend on the availability and 
skills of the injury reporter (Clarsen & Bahr, 2014; Ekegren, Gabbe, & Finch, 2016). As per 
the ‘Consensus Statement on Injury Definitions and Data Collection Procedures for Studies 
of Injury in Rugby Union’, any physical complaint that exceeds the body’s ability to maintain 
its structural or functional integrity sustained during Rugby-related activities, constitutes an 
injury (Fuller et al., 2007b). While the accuracy of injury data collection ultimately relies on 
the skill of the observer at any level of play, efforts must be made not only to standardise the 
methods by which injuries are reported, but also to increase player co-operation and ensure 
sufficient resources are available, particularly in cases where multiple injury recorders may 
be operating (Bjorneboe et al., 2011). 
The majority of successful long-term injury surveillance systems have been used within 
professional cohorts, likely due to the financial and operational resources available at this 
level (Ekegren, Gabbe, & Finch, 2016). Seventy-five percent of the clubs surveyed in the 
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current study had doctors available during matches, and 96% had physiotherapists available. 
However the availability during training sessions (doctor 5%, physiotherapist 61%), or 
between training sessions, was lower (physiotherapist 75%). In the amateur game, where 
medical staff may not be available during or between training sessions, the true incidence of 
injury may be under-reported (van Beijsterveldt et al., 2015). Furthermore, in clubs where 
no medical staff member is present during training sessions, the severity of an injury, as per 
the above-mentioned consensus statement (Fuller et al., 2007b) may be difficult to ascertain, 
particularly if recovery and return to training is not monitored (Ekegren et al., 2014). Within 
amateur sport settings, there may be a reliance on volunteer administrators and staff and these 
volunteers are often the intended cohort to implement an injury surveillance or prevention 
strategy (Donaldson & Finch, 2012; McKay et al., 2014). Therefore, establishing the level 
of resources, staff and support available may aid in tailoring future surveillance systems for 
successful implementation (Bjorneboe et al., 2011; Ekegren, Gabbe, & Finch, 2016). 
A recent study by Clacy et al., (2017) examining strategies to identify and treat sport-related 
concussion in RU, reported that strategies should be implemented within clubs, ensuring 
skilled medical staff are available and using a standardised assessment tool. While the focus 
of the study by Clacy et al., (2017) was on concussion, the recommendations for successful 
monitoring may be adapted and adopted for all injury types within an amateur setting.  
Training load was monitored in 36% of clubs surveyed; however, 50% of those respondents 
did not specify who was responsible for this. In elite soccer, coaches reported that both 
physical and mental workloads were risk factors for injury (McCall, Dupont & Ekstrand, 
2016). Similarly, in semi-professional RL, increased intensity, duration and load of matches 
and training, has been found to result in an increase in injury (Gabbett, 2004). While 
monitoring training loads may assist in injury surveillance and prevention, there is limited 
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scientific literature regarding match and training load in amateur cohorts. This may be due to 
the limited availability of resources and staff to monitor these demands.  
A player’s past medical or injury history was reviewed by 52% of clubs in this survey. 
Previous injury is often perceived as a risk factor for future injury, and may influence a 
player’s subsequent injury risk (de Visser et al., 2012; Hägglund, Walden, & Ekstrand, 2006; 
Williams et al., 2017). The fifth ‘Consensus Statement on Concussion in Sport’ (McCrory et 
al., 2017) states that reviewing concussion history, including questions on; previous 
concussive symptoms, length of recovery and previous head, face and cervical spine injuries, 
is of clinical relevance. Pre-season baseline concussion screening was conducted in 23% of 
clubs surveyed and while baseline screening may be useful in the monitoring of concussion, 
it is not a necessity for interpreting the results of a concussion test following an injury 
(McCrory et al., 2017).  
Education surrounding injury prevention, for all injury types, may also assist in minimising 
injury risk (McCall, Dupont & Ekstrand, 2016). The current survey found that 71% of clubs 
educated players about injury prevention strategies. This ranged from educational sessions 
on nutrition, gym technique and load management to advice following an injury on strategies 
to reduce injury recurrence. The current survey also shows that RTP and RTT protocols were 
widely used, however if players are not educated regarding the importance of injury 
prevention then compliance has the potential to be poor. Orr et al., (2013) highlighted the 
need for knowledge translation with regards injury prevention in order to decrease the 
incidence and long-term effects of knee injuries in female soccer players. Player adherence 
with an injury prevention strategy has been shown to influence the effectiveness of the 
strategy (Steffen et al., 2013), therefore player education strategies may be employed to 
increase compliance (McCall, Dupont & Ekstrand, 2016). Communication was highlighted 
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as a vital aspect of injury monitoring within the amateur cohort surveyed. 
Communication, particularly in terms of education, between players and club staff may aid 
adherence and compliance with the injury monitoring or prevention strategy being 
implemented (McCall, Dupont & Ekstrand, 2016). Eighty-two percent of the clubs surveyed 
educated players on concussion recognition and recovery. The methods and frequency of 
these educational sessions varied from annual pre-season sessions to ongoing education as 
concussive injuries occurred throughout the season. It has been shown that inconsistencies in 
an athlete’s knowledge surrounding concussion may influence adherence and compliance to 
RTP protocols (Hollis et al., 2012; King et al., 2014). The identification, management and 
recovery from concussion is an evolving science and therefore, regular up-to-date education 
for athletes, referees, club administrators, parents, coaches and healthcare professionals is 
vital (McCrory et al., 2017). A recent study found that only 1% of players acknowledged 
their own role in the identification and treatment of concussion, compared to 25% of parents 
and coaches (Clacy et al., 2017). Therefore, developing strategies to educate players on the 
symptoms, management and recovery process of concussion may ameliorate the challenges 
of identification and improve adherence to RTP protocols (Clacy et al., 2017; Finch & 
White, 2017).  
3.8 Study Limitations 
While the current study was designed to be completed by the primary healthcare professional 
working with the Senior 1XV team, in some clubs it may have been completed by the head 
RU coach and it is not possible to determine who completed the survey. Therefore, it is 
possible in some cases, that the person completing the survey did not have all the information 




In Ireland, 91% of the responding amateur RU clubs currently monitor injuries, however the 
methods used and person responsible for this varied. In 75% of these clubs, this was the 
responsibility of the medical professional registered to the Senior 1XV team; however, 
the RU coach or club administrative staff monitored injuries in 13% and 8% of clubs 
respectively. In order to effectively monitor injury trends, one comprehensive centralised 
system should be implemented. Training load was only monitored by 36% of these clubs, 
with the strength and conditioning coach responsible for this in 38% of these clubs. By 
monitoring injury trends and training loads, evidence-based injury prevention strategies may 
be designed and implemented, in an effort to minimise injury risk. Injury prevention 
education was conducted in 71% of the responding clubs; however, the frequency and nature 
of these sessions varied widely. These educational sessions were mainly conducted by the 
physiotherapist (39%) or head RU coach (29%). By educating players on the importance of 
injury surveillance and prevention, adherence may be increased, which may influence the 
effectiveness of the injury prevention strategy. Implementation of one standardised approach 
to educate players on injury prevention may aid successful injury monitoring and prevention 
strategies in Irish amateur RU.  
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The current chapter describes the design, development, implementation and evaluation of a 
bespoke web-based injury surveillance system, which was fundamental to addressing the 
overall aim of this thesis. Following the critical review conducted in Chapter Two and the 
investigation into injury surveillance practices in Chapter Three, it was evident that a new 
robust system for monitoring injuries in amateur cohorts was required. By designing and 
developing a system specific to an amateur cohort, the data collected and reported could be 
closely monitored to ensure validity, completeness and accuracy. The findings from Chapter 
Two identified variables to collect and monitor, so that inter-study comparisons may be 
drawn in future work. In addition to these findings, the World Rugby ‘Consensus Statement 
on Injury Definitions and Data Collection Procedures for Studies of Injuries in Rugby Union’ 
(Fuller et al., 2007b), further informed the methods of data collection and reporting. However, 
following the review of the existing literature (Yeomans et al., 2018a), potential barriers to 
conducting injury surveillance in amateur cohorts were highlighted. Further investigation 
into these potential barriers and current methods of injury surveillance in Ireland (Chapter 
Three) identified the need for one centralised injury monitoring system and provided 
direction for the design of a bespoke web-based system (Yeomans et al., 2018b). The current 
chapter critically appraised the literature on injury surveillance practices and various 
surveillance systems currently in operation, and subsequently ascertained three key elements 
necessary to collect quality injury data, namely; data quality characteristics, operational 
characteristics and practical characteristics (Mitchell et al., 2009). These elements, alongside 
the key findings in Chapters Two and Three, contributed to the choice of variables, methods 
of data collection, reporting methods and participants required. This provided a strong 
justification for designing and developing a new bespoke web-based system described in 
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detail in this chapter. This system provided the necessary platform to collect the injury data 
required to establish and compare the incidence, nature and mechanism of injury in male and 
female amateur RU in Ireland (Chapters Five and Six). Without the information gathered in 
Chapters Two and Three, and the subsequent development of a comprehensive surveillance 





















To describe the development, implementation and evaluation of a comprehensive injury 
surveillance system.  
Design 
The four phases;  
i) A survey of 58 medical professionals working in amateur Rugby Union (RU). 
ii) The design of a web-based injury surveillance system (IRISweb).  
iii) Recruitment of 21 of the top 58 amateur clubs to use IRISweb.  
iv) An evaluation survey of the 21 participating clubs.  
Setting  
Irish amateur RU clubs. 
Participants 
Medical professionals working in amateur RU.  
Main Outcome Measures 
Phase one investigated the injury monitoring practices in operation prior to the IRIS Project. 




Twenty-one clubs were recruited, however two clubs failed to provide a full season of data 
(10% dropout rate). Eighty-two percent of the remaining 19 clubs rated IRISweb as ‘good’ 
or ‘very good’. Facilitators of injury surveillance were; increased player adherence (65%) 
and notifications to update the system (59%), however, poor player adherence (71%) and 
medical staff availability (24%) were the main barriers. 
Conclusions 
The IRIS Project is the first prospective long-term injury surveillance system in Irish amateur 
RU, effectively tracking injuries to guide future evidence-based injury prevention strategies. 
This study highlights facilitators and barriers to injury surveillance within amateur sport.  
4.3 Highlights 
 The IRISweb system was rated as ‘good’ or ‘very good’ by 82% of the IRIS injury 
recorders.   
 The main facilitators to injury surveillance were; increased player adherence (65%) 
and regular notifications to update the system (59%).  
 Poor player adherence (71%) and medical staff availability (24%) were the main 
barriers to conducting injury surveillance.  








Participating in sport, at both amateur and professional levels, may result in injury and 
associated healthcare costs (Hickey et al., 2014; Finch, Valuri & Oanne-Smith, 1999). 
However, sport-related injury risk, and the subsequent healthcare costs, may be reduced 
through the effective implementation of targeted injury prevention strategies, examples of 
which are the FIFA 11+ in soccer (Barengo et al., 2014) and neuromuscular control exercises 
in Australian Football (Finch et al., 2016; Finch, Lloyd & Elliott, 2009; Marshall et al., 2016; 
Swart et al., 2014). However, to develop successful injury prevention strategies, 
the incidence, nature and severity of injuries must first be established by conducting 
comprehensive long-term injury surveillance (Holder, 2002), through the collection of valid 
and interpretable data. For injury surveillance data to aid the development of targeted injury 
prevention strategies it must be of high quality, representative of the target cohort and 
collected continually over time (Centres for Disease Control and Prevention, 2001). 
While epidemiological data on sports injuries are widely reported in the literature, the 
majority of these data have been collected in professional or elite populations and may not 
be representative of the amateur cohorts (Finch, 2012). Therefore, high quality 
comprehensive injury surveillance strategies designed for the amateur level sporting 
populations are required. However, amateur cohorts often have limited resources and 
infrequent access to medical professionals, thus the implementation of such strategies present 
additional challenges over the elite game (Donaldson & Finch, 2012; Donaldson, Leggett & 
Finch, 2012; Emery, Meeuwisse & Hartmann, 2005; van Beijsterveldt et al., 2015).  
RU has approximately 9.1 million amateur and professional players currently registered 
across 133 Rugby unions (World Rugby, 2018b).  RU is growing in popularity with record 
numbers of ‘Get Into Rugby’ participants seen in 2017 (World Rugby, 2018b). Due to the 
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physical nature of RU, there is an inherent risk of injury, with pooled incidence rates of 
26.7/1,000 player hours (Freitag et al., 2015), 46.8/1,000 player hours (Yeomans et al., 
2018a) and 81/1,000 player hours (Williams et al., 2013) reported in meta-analyses 
conducted in youth, amateur and professional cohorts respectively. While it has been shown 
that community-led injury prevention strategies may reduce injury risk in RU (Quarrie et al., 
2007; Gianotti, Quarrie & Hume, 2009) there is currently a distinct lack of long-term injury 
surveillance strategies within the amateur RU code (Freitag, Kirckwood & Pollock, 2015). 
The Rugby Football Union Community Rugby Injury Surveillance Project (RFU CRISP) 
(Roberts et al., 2013) is a long-running amateur RU injury surveillance study, using a paper-
based system and a ‘missed match’ time-loss injury definition. It has reported injury 
incidence rates of 17.8/1,000 player hours, lower than the incidence rate calculated in the 
meta-analysis on amateur RU, which may be due to the ‘missed-match’ injury definition used 
(University of Bath, 2016, Yeomans et al., 2018a).  
In Ireland there is an estimated 195,700 players currently registered across 224 amateur clubs 
and 246 school teams (World Rugby, 2018b). Within the professional setting, the 
Irish international men and women’s teams are ranked in the top three and the top ten 
respectively, of the World Rugby Rankings (World Rugby, 2018a). Despite the popularity of 
RU in Ireland, there is a paucity of literature regarding the incidence and severity of injuries 
within Irish amateur RU. Many studies on injuries in Irish amateur RU are restrospective 
case series, which are at risk of recall bias (MacLean & Hutchison, 2012; Baker et al., 2013; 
O’Rourke et al., 2007) or prospective studies taken over a short duration, such as three 
months, which may lack seasonal variation (Farnan et al., 2013).  
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The aim of this study is twofold: firstly, to describe the design, development and 
implementation of the IRIS Project web-based surveillance platform (IRISweb) and secondly, 
to subsequently evaluate the operation of the IRISweb system.  
The IRIS Project intends to develop and implement a comprehensive Rugby-specific injury 
surveillance study, to prospectively monitor the incidence, nature and severity of injuries 
across the amateur game in Ireland. The data collected by the IRIS project will guide the 
development of future evidence based injury prevention strategies aimed at reducing injury 
risk and enhancing player welfare. Further development of the system may be aided by 
evaluating the IRISweb system and highlighting barriers or facilitators to conducting injury 
surveillance within the amateur game. By openly describing and discussing the processes, 
issues and benefits of reviewing, developing and implementing high quality injury 
surveillance systems in RU, this study serves to inform the international community and help 
develop high quality approaches to injury surveillance.  
4.5 Methods 
Within the 224 amateur RU clubs in Ireland, there is a national league of 58 senior clubs that 
represent the highest level of amateur RU in the country. Fifty of these clubs participate in 
the men’s All Ireland League (AIL) comprising of five divisions, while eight clubs participate 
in the women’s AIL. These 58 amateur clubs were the intended cohort to initially implement 
an injury surveillance system. The design and subsequent implementation of a 
comprehensive Rugby-specific injury surveillance system for the amateur game requires a 
systematic approach, as outlined by the WHO Injury Surveillance Guidelines in Figure 4.1 
(Holder, 2002). Using these guidelines, the IRIS Project implemented a step-wise approach 




Figure 4.1 WHO Injury Surveillance Guidelines ‘Steps for Injury Surveillance’.  
(With permission) (Holder, 2002 p.18). 
4.5.1 Current Injury Surveillance Practices  
The current injury surveillance practices in operation in Ireland were established, using a 
survey that was designed and disseminated to 58 medical professionals and coaches working 
with the highest level amateur RU clubs in Ireland. The initial questionnaire was developed 
as an online survey and piloted by two medical professionals with experience in team sport 
and injury reporting prior to dissemination. The 27-question survey also investigated the 
level of staffing and resources available within these clubs. Using a cross-sectional survey 
design, the questionnaire was distributed via SurveyMonkeyTM (SurveyMonkeyTM, Palo Alto, 
CA, USA) cloud based software. The design and results of this survey have previously been 




Figure 4.2 The phases of the IRIS Project, aligned with the WHO Injury Surveillance 
Guidelines ‘Steps for Injury Surveillance’. (Holder, 2002). 
4.5.2 The Design and Development of IRISweb 
Once the current injury surveillance practices in Irish amateur RU were established, a 
thorough review of the literature on current injury surveillance systems in operation globally 
and in various sporting codes and competitive levels, was conducted. Web-based surveillance 
systems were identified and analysed following the steps outlined in the WHO Injury 
Surveillance Guidelines (Holder, 2002). These guidelines highlight nine attributes associated 
with good injury surveillance systems, including; simplicity, flexibility, acceptability, 
WHO 
Step 1-3
• The IRIS Project is supported by the Irish Rugby Football Union (IRFU)
• Follow the World Rugby 'Consensus Statement on Injury Definitions and
Data Collection Procedures for Studies of Injuries in Rugby Union'.
(Fuller et al., 2007b)
WHO 
Step 4-6
• Survey of medical professionals on current injury monitoring practices in
Rugby.
• Establish the levels of staffing and resources available in the amateur
cohort.




• Research and review current injury surveillance systems.
• Identify and analyse commercially available web-based surveillance
systems.
• Design and pilot test IRISweb.
WHO 
Step 8-11
• Recruit amateur clubs to participate in the IRIS Project.
• Secure and confidential login for each club's nominatd injury recorder.




• Weekly audit/monitoring of the IRISweb system.
• Evaluation survey for the injury recorders following one season of data
collection.
• Further recruitment for subsequent season.
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reliability, utility, sustainability, timeliness, security and confidentiality. Injury surveillance 
systems have been evaluated in the literature under three specific characteristics; i) data 
quality characteristics, ii) operational characteristics and iii) practical characteristics 
(Mitchell et al., 2009). Following the review of current injury surveillance systems and 
commercially available web-based surveillance systems, the IRIS Project began designing a 
bespoke comprehensive Rugby-specific system, called IRISweb, with respect to these three 
characteristics. 
i) Data quality characteristics: This refers to the quality of the information received, including 
the completeness, specificity and sensitivity of the data collected (Mitchell et al., 2009). It 
also refers to how representative the data are of the target population. To obtain these quality 
data, a comprehensive injury report form was designed, including questions around injury 
nature, body location, mechanism of injury, timing of injury and pitch surface, as shown in 
Figure 4.3. The injury definition used, followed the World Rugby ‘Consensus Statement on 
Injury Definitions and Data Collection Procedures for Studies of Injuries in Rugby Union’ 
(Fuller et al., 2007b), therefore; 
“Any physical complaint, which was caused by a transfer of energy that exceeded the 
body’s ability to maintain its structural and/or functional integrity, sustained by a player 
during a Rugby match or Rugby training, irrespective of the need for medical attention or 
time-loss from Rugby activities. An injury that results in a player receiving medical 
attention is referred to as a ‘medical-attention’ injury and an injury that results in a player 
being unable to take a full part in future Rugby training/match as a ‘time-loss’ injury.”  
        (Fuller et al., 2007b p. 329) 
To calculate injury severity (i.e. number of days that elapsed from the date of injury to the 
date of return to play), a player’s return to full RU training and/or availability for match 
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selection was also recorded. Any injury that resulted in more than a 24 hour absence, from 
RU match or training activities was classed as a ‘time-loss injury’ during data analysis, 
whereas any injury that required less than a 24 hour absence from RU match or training 
activities was classed as a ‘slight injury’, as per the consensus guidelines definition (Fuller 
et al., 2007b). Any injury that required medical attention and no absence from RU was 
classed as a ‘medical attention injury’. Any injury recurrences or exacerbations were 
recorded, with a recurrent injury defined as one of the same site and type as the original injury, 
occurring after the player has made a full return to match play following the original injury 
(Fuller et al., 2007b).  
ii) Operational characteristics: This refers to the key processes involved in collecting injury 
data, namely; simplicity, timeliness and flexibility (Mitchell et al., 2009). Time commitment 
has been reported as a barrier to the implementation of injury surveillance systems (Ekegren 
et al., 2014), therefore, to maximise adherence and compliance, the injury report form was 
designed to facilitate simple and concise completion. For an implementation strategy to be 
effective, consideration of the intended user is vital (Fixsen et al., 2009). The IRISweb 
system was designed to be used by the primary medical professional, namely the doctor or 
physiotherapist, working with the senior RU team of each participating club. While robust, 
high quality information was required, the system aimed to balance ease of use and 
practicality, to require minimal time commitment.  
iii) Practical characteristics: This refers to the functional capabilities and practical elements 
of the surveillance system (Mitchell et al., 2009). For a surveillance system to be successfully 
implemented it must be accepted by the intended user and useful. The IRISweb system was 
designed to be used on any internet web browser and device (i.e.: mobile phones of different 
operating systems, laptops, tablets, desktop computers) so that the injury recorders may 
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document injuries in a convenient manner. Each participating club received monthly and end-
of-season reports summarising their club’s data and the overall AIL data. Compliance and 
adherence to an implementation strategy may be increased when there is a belief in the 
importance or value of the system (Ekegren et al., 2014; McCall, Dupont & Ekstrand, 2016) 
therefore, the IRIS Project was designed to aid sharing of information and maintain 
compliance throughout the season.  
 
Figure 4.3 The IRISweb injury report form 
70 
 
A beta-version of IRISweb was piloted by four medical professionals with experience in 
injury reporting and surveillance in team sports, including RU. The expert panel group was 
asked to provide feedback on the question content, the ease of use of the IRISweb system 
and detail any recommendations for improvement. The expert panel provided specific 
recommendations with regard the separation of ‘Head’ and ‘Face’ injuries on the body 
location of injury, the inclusion of questions around the playing surface at the time of injury 
and the final diagnosis at the time of return to play (RTP). The beta-version of the system 
was subsequently piloted by 15 medical professionals and post-graduate researchers in a 
university sport sciences department to ensure the system would work effectively when large 
volumes of data were being recorded simultaneously, and were also asked to test the system 
on various internet web-browsers and devices.  
 
Figure 4.4 IRISweb club homepage 
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4.5.3 IRIS Project Recruitment 
At the end of the 2016-2017 RU season, the researchers contacted the 50 men’s AIL and 
eight women’s AIL teams to recruit clubs for participation in the IRIS project, beginning in 
the 2017-2018 season. The clubs were advised that the IRIS Project would be collecting data 
for two full seasons. The IRIS Project aimed to recruit 20 clubs for the first season of data 
collection, with a view to further expansion for the second season. An introductory email was 
sent to each club, for the attention of the club secretary, outlining the aims of the IRIS Project, 
the commitment required from the club, players and medical staff and the incentives for 
participating. These incentives for the injury recorder included an invitation to attend an 
Ireland international RU match, monthly continuing professional development (CPD) 
literature and reports, regular invitations to CPD workshops and seminars. The incentives for 
the club included summary reports of their club’s data and the overall AIL data. This email 
also indicated that the IRIS Project was supported by the IRFU, to encourage participation. 
This email was followed by a letter sent to each club to maximise dissemination 
In clubs where a medical professional was listed with contact details made available, an email 
was also sent directly to that medical professional. If no response was received to the email 
a follow up phone-call was conducted.  
Any clubs that expressed an interest in participating in the IRIS Project, were asked to 
nominate an injury recorder to act as the main contact point for the IRIS Project. The injury 
recorder was the primary medical professional working with the Senior 1XV team in the 
majority of cases, however in some clubs where one regular medical professional was not 
available the club nominated an alternative injury recorder who collected the injury data from 
the match day physiotherapist or doctor.  
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Every participating club was visited in person at least once during pre-season to set up the 
IRISweb system and/or in-season to discuss any queries that arose during the season. 
During pre-season training for the 2017-2018 season, meetings between the IRIS team and 
the injury recorders were conducted in person or via Skype. The injury recorder was given 
an instructional narrated video about the IRISweb system and the IRIS Project. They were 
also given a beta-version of the IRISweb system in order to practice recording injuries and 
were advised to contact the IRIS research team with any questions or issues via email or 
phone. Once the injury recorder was confident in using the IRISweb system, they were given 
a secure and confidential login to their own club’s homepage on the IRISweb system. 
The injury recorder was asked to disseminate a short questionnaire to all players involved 
with the Senior 1XV team via SurveyMonkeyTM or paper form, so that the players could be 
registered on the IRISweb system. This player questionnaire contained 16 questions 
including; player name, date of birth, mass, height, past medical history, medications, past 
injury history (within the preceding 12 months), playing position and number of years 
playing RU. Informed consent was indicated by the subsequent completion of the 
questionnaire.  
The injury recorder was asked to document any RU match or training injury occurring to the 
Senior 1XV squad throughout the season, following the World Rugby definition of an injury 
(Fuller et al., 2007b). During the season, the IRIS team conducted a weekly audit of the data 
collected on the IRISweb system in order to ensure accuracy and completeness. If any 
incorrect or missing data were recorded, the injury recorder was contacted directly via email, 
with a follow-up text message sent if no response was received. If no new injuries had been 
recorded in the preceding two match weeks or if players had passed their expected return to 
play date without being cleared as fit for RTP, a reminder email and/or text was sent to the 
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injury recorder. The injury recorders were informed that all injuries must be recorded on the 
IRISweb system within 30 days after the last match of the season in order to give sufficient 
time to record and clear injuries as necessary.  
4.5.4 Evaluation of IRISweb 
The final stage of the development of the IRISweb system was the evaluation of the system 
following the first season of data collection, to determine the effectiveness and functionality 
of IRISweb. This stage utilised a cross-sectional survey design. Data regarding the overall 
experience, compliance, barriers and facilitators to the IRISweb system were collected using 
an online questionnaire distributed by SurveyMonkeyTM.  
The survey was designed to be completed by the nominated IRIS injury recorder working 
with the Senior 1XV team in each IRIS club. The injury recorder had been tasked with 
reporting any injuries occurring to the Senior 1XV team on the IRISweb system for the 2017-
2018 RU season, therefore they were deemed the most suitable participants to complete the 
evaluation survey.  
At the end of the 2017-2018 RU season an email thanking the injury recorder and RU club 
for participating in the IRIS Project was sent to each IRIS injury recorder. The email also 
provided a web link to access the evaluation survey. The purpose of the email was to explain 
the survey, the time commitment and confidentiality of all collected information. Informed 
consent was indicated by the subsequent completion of the survey. Participants were 
informed that they may exit the survey at any time without an implication. Participants were 
given 40 days to complete the survey from the date the email was distributed. A reminder 
text and/or email containing the survey link was sent 10 days, 21 days and 30 days after the 
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initial email. After 40 days all responses were downloaded from the SurveyMonkeyTM site 
and collated for statistical analysis.  
The initial questionnaire was developed as an online survey and piloted by two medical 
professionals with experience in the IRISweb system and injury reporting, prior to 
dissemination. Specific recommendations with regard the inclusion of questions around the 
accuracy of the data recorded on the IRISweb system and the injury recorder’s level of 
compliance with the IRIS Project, were provided. The final amended survey consisted of 18 
questions (17 closed, one open), with three main sections:  
1) Club demographics: The questions in this section ascertained the provincial branch of the 
club and the role of the injury recorder within the club.  
2) Injury surveillance practices prior to the IRISweb system: The questions in this section 
sought to gather data on whether injuries were monitored in the club prior to participating in 
the IRIS Project. It included questions on how injuries were monitored, what information 
was recorded and who was responsible for this.  
3) The IRISweb system: This section contained questions regarding barriers and facilitators 
to using the IRISweb system, the time commitment and whether the injury recorder intends 
to continue monitoring injuries using the IRISweb system. It also asked the participants to 
rate the IRISweb system, their overall compliance, accuracy and engagement with the IRIS 
Project using five-point Likert Scales.  
All responses were extracted from SurveyMonkeyTM and exported to Microsoft ExcelTM for 
analysis. The responses were analysed descriptively by calculating and reporting percentages 





4.6.1 Current Injury Surveillance Practices 
The results of the current injury surveillance practices survey have already been discussed in 
detail (Yeomans et al., 2018b). While it was found that 91% of amateur RU clubs in Ireland 
were monitoring injuries, the person responsible for this and the methods used varied widely 
and lacked a systematic and standardised approach, resulting in difficulties tracking injury 
trends across the amateur game. The majority of responding clubs had medical professionals, 
namely physiotherapists and/or doctors, available at matches and to a lesser degree at training 
also. Therefore, medical professionals were the targeted cohort to implement a 
comprehensive centralised injury surveillance system in Irish amateur RU.  
4.6.2 IRIS Project Recruitment 
Twenty-one clubs agreed to participate in the IRIS Project for two full seasons beginning in 
September 2017. The majority of injury recorders were the primary medical professional 
working with the Senior 1XV team, namely physiotherapists or physical therapists (n=16) 
and doctors (n=1). In clubs where no one medical professional was associated with the Senior 
1XV team, a representative from the club acted as injury recorder and these included the 
senior team’s manager (n=2), the club’s welfare officer (n=1) or the club’s Director of Rugby 
(n=1). These 21 clubs represented 646 players (mean 30 ± 12 Senior 1XV players/club).    
Two clubs failed to provide a full season of data for the first season of data collection and 
were therefore excluded from the analysis of the data stemming from the IRIS Project for the 
2017-2018 season. This resulted in a 10% dropout rate for the first season of data collection.  
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4.6.3 Evaluation of IRISweb 
Nineteen injury recorders responded to the end-of-season IRISweb evaluation survey, giving 
an overall response rate of 90%. The majority of the responding injury recorders were 
physiotherapists or physical therapists (n=15), with the Senior 1XV team manager (n=2), 
the club’s Director of Rugby (n=1) and the club’s welfare officer (n=1) also acting as injury 
recorder. 
The survey asked the injury recorders to rate various aspects of the IRISweb system using a 
Likert Scale from 1-5; with 1 being very poor, 2 being poor, 3 being neutral, 4 being good 
and 5 being very good. The frequency with which each point on the Likert Scale was selected 
was calculated and shown in Figure 4.5. Eighty-two percent of responding injury recorders 
rated the IRISweb system as ‘very good’ (24%) or ‘good’ (58%), while the remaining 18% 
were neutral about the overall system.  
Sixty-five percent of responding injury recorders found the level of contact with the IRIS 
Project team to be ‘very good’, while 35% found it to be ‘good’. Fifty-eight percent of the 
responding injury recorders found the reminder emails and/or texts to be ‘very good’, while 
42% found the reminders to be ‘good’. While only 54% rated the appropriateness of the 
injury report form as ‘good’ or ‘very good’, when asked if IRISweb was gathering sufficient 
data regarding injuries, the majority (88%) of respondents felt the data were sufficient. 
The remaining 12% suggested that training load data, pre-injury training load and non 
Rugby-related injuries and/or illnesses should also be collected. The incentives were reported 




Figure 4.5 Percentage of responses evaluating the IRISweb system 
*RTP – Return to Play 
 
Thirty-seven percent of the responding injury recorders had an injury surveillance system in 
place in the club, prior to the IRIS Project. Within these clubs, the club physiotherapist was 
primarily responsible for this (86%), with the Director of Rugby monitoring injuries in one 
club (14%). Paper based injury recording was used by 57% of these clubs, with the remaining 
43% using an Excel spreadsheet to track injuries. Figure 4.6 shows the injury data collected 
by clubs prior to the IRISweb system. The other 63% of responding injury recorders reported 
that no injury surveillance system was in place in their club prior to the IRISweb system. 
The majority of injury recorders spent 10-20 minutes on average each week recording injuries 
on the IRISweb system (40%), while 24% spent 0-10minutes and 18% spent both 20-30 and 
>30minutes using the IRISweb system. The main barriers and facilitators to using the 
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Figure 4.6 The nature of injury data collected by clubs prior to the IRISweb system.  
 
 
Table 4.1 Barriers and facilitators to conducting injury surveillance (RR %*) 
Barriers Facilitators 
Player adherence (71%) Player adherence (65%) 
Availability of medical professionals at 
matches and/or training (24%) 
Notifications on IRISweb to clear a player 
for RTP (59%) 
Login issues (18%) Weekly email and/or text reminders (29%) 
Lack of options on report forms (12%) More options on report forms (24%) 
Access to internet (6%) Less options on report forms (12%) 
*RR – Response Rate 
‘Player adherence’ was reported as both a barrier and facilitator to injury surveillance and 
this refers to the players’ compliance with completing the registration form at the beginning 
of the season. Seventy-one percent of the responding injury recorders reported various 
barriers to the IRISweb system such as the time-commitment, financial constraints of the 



























while no barriers or issues with the system were reported by 29% of the responding injury 
recorders. The survey contained one open question, regarding the best and worst features of 
the IRISweb system. Table 4.2 outlines the three most common responses for both the best 
and worst features.  
Table 4.2 The top three most reported best and worst features of IRISweb (RR %*) 
Best Features Worst Features 
Keeping an injury record (35%) Player adherence to register details (41%) 
Ease of use (29%) Insufficient detail/lack of reporting options (18%) 
Quality of information (24%) Access to previously saved reports (12%) 
*RR – Response Rate 
Overall, the 94% of injury recorders found using the IRISweb system to be either a ‘positive’ 
(53%) or ‘somewhat positive’ (41%) experience, with only 6% providing a neutral response. 
No injury recorder reported a ‘negative’ experience using IRISweb. With regards to the club, 
70% of the injury recorders reported that the club found the IRISweb to be a ‘positive’ (29%) 
or ‘somewhat positive’ (41%) experience. Twenty-four percent of the responding injury 
recorders reported a neutral response from the club towards the IRISweb system and 6% 
reported a ‘somewhat negative’ experience. The majority of respondents intended to conduct 
injury surveillance next season (88%) and 100% reported that they would recommend the 
IRISweb system to other clubs. Of those people not intending to conduct injury surveillance 
next season, 6% were stepping down from their role in the club and 6% were unsure.  
4.7 Discussion 
4.7.1 Summary of Main Findings 
The IRIS Project is the first comprehensive Rugby-specific injury surveillance strategy to be 
implemented within the amateur male and female game in Ireland, with the aim of 
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prospectively gathering data on the incidence, nature and severity of injuries occurring, 
to monitor injury trends. This study describes the design, development and implementation 
of the IRIS Project and subsequently evaluated the IRISweb system. The main facilitators to 
the IRISweb system were; increased player adherence (65%) and notifications to update the 
system (59%). In contrast, poor player adherence (71%) and medical staff availability (24%) 
were the main barriers to injury surveillance 
In amateur sport, the lack of standardised injury surveillance strategies may result in under-
reported or missed injuries when compared to the comprehensive systems in place in the 
corresponding professional settings (van Beijsterveldt et al., 2015). To date, no long-term 
prospective injury surveillance system exists in Irish amateur RU and while many Irish 
amateur clubs reported that injuries were monitored within the club, the methods used and 
the staff responsible for this varied (Yeomans et al., 2018b). Therefore, it is difficult to 
establish the true incidence and aetiology of Rugby-related injury occurring across the game. 
The RFU CRISP (Roberts et al., 2013) is a long-running injury surveillance study, and has 
reported on the incidence and aetiology of ‘missed-match’ time-loss injuries in senior male 
amateur RU since 2009 (University of Bath, 2016). The IRIS Project seeks to add to this 
literature, while also investigating injuries in female amateur RU players, training injuries 
and the validity of a web-based surveillance system tailored for amateur cohorts. By 
providing information regarding the trends in injury incidence, nature and severity, future 
evidence-based injury prevention strategies may be designed and effectively implemented, 
to reduce injury risk and enhance player welfare and well-being.  
The aim of any injury prevention strategies is to minimise injury risk and reduce the incidence 
of injuries occurring, therefore having a reliable method of monitoring the incidence of injury 
over time is required (Chalmers, Simpson & Dupree, 2004). While injury prevention 
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strategies like BokSmart and RugbgySmart in RU (Brown et al., 2016; Gianotti et al., 2009) 
and FIFA 11+ in soccer (Barengo et al., 2014) are often evaluated, there is a lack of evidence 
evaluating the various aspects of injury surveillance strategies (Ekegren, Gabbe & Finch, 
2016). Many injury surveillance strategies are described in detail (Hagglund et al., 2005; 
Junge et al., 2008; Waller et al., 1994) or evaluated for complete and accurate data (Emery, 
Meeuwisse & Hartmann, 2005; Yard, Collins & Comstock, 2009), however only one study 
in Australian Football implemented a web-based injury surveillance strategy in an amateur 
setting and subsequently investigated barriers and facilitators to implementing the strategy 
using semi-structured interviews with the participants (Ekegren et al., 2014). The process of 
implementing a phone-call based injury surveillance strategy in RU has been described in 
detail, and while the implementation process and subsequent injury prevention strategies 
were evaluated for effectiveness, the usability of the strategy according to the participants 
was not reported (Chalmers, Simpson & Dupree, 2004). This study is the first study to openly 
describe the development and implementation of a web-based injury surveillance strategy 
and then evaluate all aspects of the system, to help develop uniform high quality approaches 
to injury surveillance.  
Twenty-one clubs agreed to participate in the IRIS Project, with only two clubs (10% dropout 
rate) failing to provide a full season of data during the first year of the project. A number of 
facilitators and barriers to injury surveillance in amateur cohorts were highlighted throughout 
the development, implementation and evaluation of the IRIS Project, and are outlined below.  
4.7.2 Facilitators to Injury Surveillance 
‘Simplicity’ has been highlighted as a key attribute associated with good injury surveillance 
practices (Holder, 2002). It has also been shown that ‘ease of use’ is a facilitator to effective 
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injury surveillance within amateur cohorts (Ekegren et al., 2014). During the design and 
development of IRISweb, attention was given to the layout and structure of the web system 
and report forms to ensure ease of use. Sixty-five percent of the injury recorders reported that 
the IRISweb system was ‘good’ or ‘very good’ with regards ease of use, while 29% reported 
ease of use as one of the best features of IRISweb. Based on feedback related to the 
appropriateness of the injury report form further investigation into the suitability of the form 
and the relevance of the questions should be conducted. Fourteen percent of the injury 
recorders that monitored injuries prior to the IRISweb system, also monitored non Rugby-
related injuries and/or illnesses. Future development of the IRIS Project should look to 
include these variables, alongside training load data and pre-injury training load, while 
maintaining the simplicity of the system. There is often a reliance on volunteer staff to fulfil 
injury surveillance or prevention strategies within amateur cohorts (Donaldson, Leggett & 
Finch, 2012) and therefore designing a system that is easy to use and adjust to is vital to 
maintain compliance with the strategy.  
Communication, between medical staff and players, and also between club staff, is an 
important feature of injury surveillance (McCall, Dupont & Ekstrand, 2016). Every club was 
visited at least once during pre-season and/or in-season by the IRIS research team to address 
any queries that arose during the season. The IRIS Project also contacted each IRIS club 
regularly throughout the season to maintain compliance and interest in the injury surveillance 
strategy. Sixty-five percent of responding injury recorders found the level of contact with the 
IRIS team ‘very good’. The IRIS Project research team monitored the injury records each 
week and if any inactivity longer than two match-weeks was observed, the injury recorder 
was contacted with a reminder to update the system if needed and 59% of the injury recorders 
found this to be ‘very good’. Belief in the importance of the implementation strategy has 
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been shown to be important in the uptake and success of injury surveillance systems 
(Ekegren et al., 2014; McCall, Dupont & Ekstrand, 2016). Every month, the injury recorder 
was provided with a monthly summary of their club’s injury data and an anonymised 
summary of their division’s injury data and 65% of the injury recorders found the quality of 
these monthly reports to be ‘good’ or ‘very good’. Also, 24% of the injury recorders found 
the quality of information given to be one of the best features of the strategy.  
4.7.3 Barriers to Injury Surveillance 
Player adherence with injury prevention strategies has been shown to influence the 
effectiveness of the strategy (Steffen et al., 2013). The IRISweb system was to be used by 
the injury recorders only and the club’s players were asked to complete a registration form 
during pre-season and then to report injuries to the injury recorder during the season. 
Player adherence was highlighted as the main barrier to conducting injury surveillance by 
71% of the IRIS injury recorders, reporting difficulties in getting players to register on the 
IRISweb system and also in following-up after an injury had occurred. It has been shown that 
the success, or otherwise, of implementing injury surveillance and prevention strategies is 
reliant on adherence, from both the players and the coaching or medical staff in an elite 
setting (McCall, Dupont, & Ekstrand, 2016). This may also be true within amateur settings 
where lack of support or belief in the system may lead to under-reporting of injuries (Ekegren 
et al., 2014; McKay et al., 2014). However, it has been shown that both players and clubs 
will participate in implementation strategies if they are educated regarding the intervention 
(Finch, 2006; Orr et al., 2013). Sixty-five percent of the IRIS injury recorders reported that 
improved player adherence would be a facilitator to successful implementation of the 
IRISweb system, therefore education strategies aimed at players on the importance of injury 
surveillance and prevention may increase compliance and adherence (McCall, Dupont & 
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Ekstrand, 2016; Orr et al., 2013). Also, all incentives offered as part of the IRIS Project were 
for the club and/or injury recorder, with no incentives delivered to the players. 
Future development of the IRIS Project could include player incentives as a way of 
increasing player adherence. The incentives for the club and injury recorder were offered 
prior to the club agreeing to participate and these incentives were poorly received. While the 
injury recorders were consulted during the season about what additional incentives, such as 
CPD events and/or educational resources, may be of most benefit only 35% found these 
incentives to be ‘good’. Consulting the injury recorders, the clubs and the players regarding 
the incentives prior to commencing data collection may improve compliance from all parties 
involved.  
While the intended cohort to implement the IRISweb system in each club was the primary 
medical professional (doctor, physiotherapist, physical therapist), this was not possible in 
20% of the IRIS clubs as no one regular medical professional was associated with the 
Senior 1XV team. These clubs nominated a member of the club staff to act as injury recorder 
and this person collected the injury report forms from the match-day medical professional 
and recorded the injuries on the IRISweb system once a week. The accuracy of injury 
monitoring from multiple observers has been highlighted as a concern within the literature 
(Hagglund et al., 2005; van Beijsterveldt et al., 2015), therefore the IRIS Project employed 
a clear definition of a reportable injury following the World Rugby consensus guidelines 
(Fuller et al., 2007b). The IRIS Project also standardised the methods by which injuries are 
reported in order to maximise accuracy in cases where multiple injury recorders may be 
operating (Bjorneboe et al., 2011). To ensure validity and accuracy of the data, the IRIS 
Project employed a two-tiered system, whereby the initial inputting of the injury could be 
completed by a non-medical professional, with a ‘provisional diagnosis’ given. In order to 
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complete the injury record, a ‘final diagnosis’ is required before the players is cleared to RTP. 
This allows time for the player to be assessed by a medical professional prior to the final 
diagnosis being recorded. Twenty-four percent of the IRIS injury recorders reported that 
availibility of medical professionals at matches and/or training acted as another barrier to 
conducting injury surveillance, whereby follow-up after an injury was difficult. 
Therefore, future studies aiming to implement surveillance and/or prevention strategies 
should first establish the level of staffing and resources available and subsequently tailor the 
strategy depending on these factors.  
The time taken to record injuries has been highlighted as a barrier to injury surveillance 
(Ekegren et al., 2014). While the majority of injury recorders spent 10-20 minutes on average 
each week using the IRISweb system, the time commitment was still reported as a barrier to 
the system. To streamline the injury recording process, the injury recorders were able to use 
the IRISweb system on various web-browsers and devices so that injuries may be recorded 
at the most convenient time. However, 6% reported that access to the internet acted as a 
barrier to using the IRISweb system and 18% reported some login/technical issues during the 
season.  
4.8 Study Limitations 
While the IRISweb system was designed to be used by the primary healthcare professional 
working with the Senior 1XV team, in some clubs the injury recorder was a club 
representative. This may have resulted in delays recording the information as the injury 
recorder waited for all the required information from the match-day medical professional. 
Also, this may account for the larger time commitment from some of the responding injury 
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recorders in completing the injury report forms as the form was designed to be used by a 
medical professional.  
4.9 Conclusion 
The IRIS Project is the first comprehensive Rugby-specific injury surveillance strategy to be 
implemented within amateur RU in Ireland, with the aim of prospectively gathering data on 
the incidence and severity of injuries occurring. Ultimately this information will be used to 
track injuries across the amateur game, with a view to guiding future evidence-based injury 
prevention strategies. By establishing the current injury monitoring practices in operation 
within the amateur game in Ireland, it not only highlighted that the implementation of one 
centralised system would be feasible but also indicated the target cohort to act as the injury 
recorder. Therefore the IRISweb system was designed to be primarily used by the medical 
professional involved with the Senior 1XV team. The IRIS Project aims to expand 
recruitment across various competitive levels and age groups and must be conscious of the 
staffing and resources available to ensure successful wider implementation of the IRISweb 
system, particularly in clubs where multiple medical professionals may be working, or where 
alternative club staff may be the with ultimate user of the system. During this planned 
expansion, maintaining regular contact with the clubs will be vital to ensure accurate data is 
gathered. The development of targeted, effective injury prevention strategies, is reliant on 
comprehensive and robust data on the incidence, nature and severity of injury. However, the 
methods by which these data are collected must be simple and require minimal time 
commitment to ensure successful implementation of the surveillance strategy. 
Improved player adherence with an injury surveillance strategy is vital, therefore delivering 
player incentives and designing educational workshops on the importance of injury 
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surveillance and prevention may increase compliance from players and ultimately enhance 
player welfare and well-being.  
4.10 Addendum 
Since the publication of this study, a policy statement regarding injury surveillance in 
amateur RU cohorts has been published (Brown et al., 2019). This statement confirms the 
additional difficulties in conducting injury surveillance in amateur cohorts identified in 
Chapters Two and Three. In the amateur setting, limited resources and availability of 
qualified medical professionals may affect the quality, consistency and accuracy of the data 
collected and reported (van Beijsterveldt et al., 2015). The World Rugby ‘Consensus 
Statement on Injury Definitions and Data Collection Procedures for Studies of Injuries in 
Rugby Union’ (Fuller et al., 2007b) informs injury surveillance strategies in RU and 
advocates the use of a 24 hour time-loss injury definition. However, in cohorts where this is 
not feasible, then these guidelines may be adapted and an eight day time-loss injury definition 
employed (Brown et al., 2019). It was also recognised that recording medical attention 
injuries (injuries resulting in no time-loss) is inherently dependent on qualified medical staff 
available at the time of injury and therefore focus may be solely directed towards time-loss 
injuries (Brown et al., 2019). In addition, the injury definition was expanded to include 
information regarding future scholarly and/or occupational activities and not just Rugby-
playing activities, due to the potential impact an injury to an amateur player may have on 
both their Rugby and non-Rugby activities (Fuller et al., 2007b; Brown et al., 2019). 
Building on this, the IRISweb system has been further developed and adapted to include 
information regarding the person responsible for clearing a player as fit for return to play to 
ensure accuracy and consistency in injury diagnoses. This development of IRISweb also 
includes information regarding number of days’ absence from non Rugby-related activities 
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(i.e. work or college) alongside absence from RU matches and/or training activities. 
The policy statement recommends that, where available, both a 24 hour time-loss injury 
incidence rate and an eight day time-loss injury incidence rate should be reported so that 
inter-study comparisons can easily be made (Brown et al., 2019). This recommendation has 
been incorporated into Chapters Six and Seven of this thesis. The World Rugby consensus 
statement shaped the initial structure of this research and the recent policy statement has 
further enhanced this thesis to allow future inter-study comparisons to be made. By openly 
discussing the implementation process and difficulties encountered (Chapters Four and 
Seven), this research also serves to inform the international community, demonstrating that 
high quality injury surveillance using a 24 hour time-loss injury definition is feasible in an 
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To establish and compare the incidence, nature, mechanism and severity of injuries occurring 
in male and female amateur RU, the current chapter utilises the system designed and 
developed in Chapter Four. This chapter compares the epidemiological findings between 
male and female senior amateur RU players in Ireland, addressing a key objective of this 
doctoral thesis. Beginning in September 2017, 21 senior amateur RU clubs (16 male clubs, 
five female clubs) agreed to participate in the IRIS Project and implemented the IRISweb 
system to monitor match and training injuries for one full RU season (September 2017 to 
May 2018). A further 15 clubs were recruited in September 2018, resulting in 36 senior 
amateur RU clubs (26 male clubs, ten female clubs) using the IRISweb system for the 
subsequent season (September 2018 to May 2019). These 36 clubs encompassed 1,193 
amateur RU players (959 male players, 234 female players). The current chapter builds on 
the findings from Chapter Two, while adding to the existing literature using prospectively 
collected longitudinal data in an amateur RU cohort. In particular, it adds much needed 
epidemiological data regarding the incidence and mechanism of injury in the senior amateur 
female game. Using this information, comparisons between male and female injuries may be 
drawn to inform the design and implementation of future targeted injury reduction strategies. 
As discussed in Chapter Four, methods of data collection, processing and reporting were 
systematically completed throughout the two seasons to ensure compliance, accuracy and 
consistency. Following the first season of data collection the evaluation survey discussed in 
Chapter Four informed further development of the IRISweb system to improve user 
satisfaction. Finally, the current chapter follows the steps outlined in the TRIPP model 
(Fig. 1.1) and informs the further exploration into various intrinsic and extrinsic injury risk 




Rugby Union (RU) is a physically demanding sport that carries an inherent risk of injury. 
Despite being a popular and widely played team sport, little is known about injuries occurring 
across the male and female amateur game. The aim of this study was to establish and compare 
the incidence, nature and severity of injuries in male and female Irish amateur RU. Data were 
collected from 25 male teams (959 players; mean ± SD, 38 ± 8 players per team) and eight 
female teams (234 players; mean ± SD, 29 ± 13 players per team) over two seasons. The 
time-loss match injury incidence rates were 49.1/1,000 player hours and 35.6/1,000 player 
hours for males and females respectively. This equates to a player suffering, on average, one 
injury every 15 matches for males and every 21 matches for females. Female players had a 
high occurrence of injuries in the second match quarter, plateauing across the third and fourth 
quarters, while males had the highest occurrence of injury in the third quarter. Concussion 
was the most common diagnosis for males and females, with similar respective incidence 
rates of 5.6/1,000 and 5.5/1,000 player hours. This was followed by ankle ligament sprains 
(males 4.4/1,000 player hours, females 3.9/1,000 player hours). Anterior cruciate ligament 
injuries presented the highest injury burden for males and females resulting in 200.3 days 
absence/1,000 and 307.2 days absence/1,000 player hours respectively. This epidemiological 
information will aid the development of future reduction strategies, including education and 
coaching strategies and targeted strength and conditioning programmes, informed by the 







RU is a popular field-based team sport characterised by both high and low intensity activities 
alongside exposure to collisions and contact events (Quarrie et al., 2013). Its popularity 
continues to rise, with a record 99.3% match attendance across the Rugby World Cup 2019 
in Japan and the introduction of Rugby 7s as an Olympic sport in 2016 (World Rugby, 2019c). 
As with most sports, the majority of participants are amateur and in RU, approximately 
9.6 million players are currently registered across 123 countries worldwide (World Rugby, 
2018b). Participation rates are growing, particularly in the female game, where a 60% 
increase in player numbers was observed from 2013 to 2017 resulting in approximately 2.8 
million female players currently registered and accounting for 29% of all players worldwide 
(World Rugby, 2018b).  
Participation in a physically demanding sport presents an injury risk (Williams et al., 2013). 
In RU, differing injury rates have been reported across various levels of the game, from 
81/1,000 player hours in the professional men’s game to 46.8/1,000 player hours in the 
amateur men’s game (Williams et al., 2013; Yeomans et al., 2018a). While studies have 
investigated injuries in male cohorts, there is a distinct lack of similar research conducted in 
the female game (Viviers et al., 2018; King et al., 2019). To effectively manage injury risk, 
comprehensive injury surveillance must be conducted at all levels of the game, to identify 
the mechanism of injury and associated risk factors (Holder, 2002; Gabbett, Ullah & Finch, 
2012). World Rugby have established a long-term strategy using a risk-based approach, in 
an attempt to manage the risk of Rugby-related injury (Fuller et al., 2017). This strategy 
requires a transparent and standardised approach to be adopted for injury surveillance, 
reporting and management, and has resulted in comprehensive surveillance strategies being 
implemented at international or elite-level competitions (Williams et al., 2013; Fuller et al., 
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2017). Variations in injury definitions, injury reporting and methods of data collection make 
comparisons between studies difficult and subsequently affects the design and 
implementation of targeted injury management strategies (Ekegren, Gabbe & Finch, 2016; 
Yeomans et al., 2018a; King et al., 2019). In both the amateur and professional setting, it has 
been recommended to use a 24 hour time-loss definition (Fuller et al., 2007b); however due 
to limited resources and medical personnel in the amateur setting that this may not be 
achievable and therefore a >7 day time-loss (‘missed-match’) injury definition may be used 
(Brown et al., 2019). The use of this ‘missed-match’ definition has resulted in a lower injury 
rate of 22.8/1,000 player hours being recently reported in the senior male amateur game 
compared to 46.8/1,000 player hours reported in a meta-analysis on amateur RU 
(Community Rugby Injury Surveillance Project, 2018; Yeomans et al., 2018a). By only 
reporting injuries resulting in a >7 day time-loss, overall injury incidences are under-
estimated and may result in under-reporting of injury recurrences and under-diagnosis of 
minor injuries (e.g. minor strains/sprains and lacerations/contusions) (Dompier et al., 2007). 
While these injuries may not result in lengthy absences from match and/or training activities, 
cumulatively throughout the season they may result in a high injury burden to the player and 
the team overall (Roberts et al., 2014). Therefore, comprehensive injury surveillance, using 
a 24 hour time-loss injury definition is required to more accurately reflect the incidence of 
injury within the amateur male cohort.  
While injury surveillance strategies have been implemented in some amateur male RU 
cohorts, it has often been limited to elite-level competitions in the female game with no long-
term prospective surveillance strategy currently in operation in the amateur setting until 
recently (Viviers et al., 2018; Yeomans et al., 2019b). A pooled incidence rate of 19.6/1,000 
player hours has been reported in the female game (King et al., 2019), which is lower than 
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rates reported in meta-analyses in the professional and amateur male game (Williams et al., 
2013; Yeomans et al., 2018a). This pooled incidence rate in females included injuries from 
elite competition-based injury surveillance, collegiate teams and national teams. Only one 
study reported on the senior amateur female game (Bird et al., 1998) and was excluded from 
the meta-analysis due to methodological differences in study design and injury reporting 
(King et al., 2019). A recent review investigating Rugby-related injuries across all levels of 
play and age groups highlighted potential sex-related differences in injury incidence rates 
and injury patterns (Viviers et al., 2018). However due to a lack of long-term surveillance 
strategies in the amateur female RU these potential differences have yet to be investigated 
further. These differences may be attributed to physiological variations in speed, strength and 
power between sexes (Sekulic et al., 2013) and/or anatomical and biomechanical pre-
dispositions to specific injury types (Hosea et al., 2000; Beynnon et al., 2014). Due to the 
sudden increase in player numbers, females may have less RU experience (i.e. a lower 
training age) and this may also impact the nature and severity of injuries occurring (Fousekis 
et al., 2010). With comprehensive injury data lacking in the senior amateur female game, 
comparisons to injuries in males remain difficult and determining injury risk based on the 
currently available evidence may not accurately reflect the injuries occurring across the 
amateur game. Investigation into potential sex-related differences may influence the design 
and implementation of injury prevention strategies, as these strategies may need to be adapted 
based on differences in injury characteristics (Peck et al., 2013; Viviers et al., 2018). 
Therefore the aim of this study was to describe the incidence, nature and severity of injuries 






This prospective cohort study was conducted over two full RU seasons, which ran from July 
2017 to May 2019. In Ireland, there are 224 amateur RU clubs (130 male clubs, 94 male and 
female clubs), with approximately 209,000 players currently participating across the country 
(World Rugby, 2019b). Within these clubs, there is a national league called the AIL and the 
58 clubs participating in the AIL represent the highest level of amateur RU in Ireland. 
The men’s AIL comprises of 50 teams across five divisions, while the women’s AIL 
comprises of eight teams in one single division. These amateur clubs were the targeted cohort 
to participate in the IRIS Project, the first long-term prospective injury surveillance study in 
amateur RU in Ireland (Yeomans et al., 2019a). Twenty-one amateur RU clubs (16 male 
clubs, five female clubs) were recruited to participate in the IRIS Project for the first season 
of data collection (2017-2018). In the second season (2018-2019) a further 15 clubs (ten male 
clubs, five female clubs) were recruited, resulting in a total of 26 male clubs and ten female 
clubs participating. In the second season, two non-AIL female clubs were recruited in order 
to increase the number of female participants. The two non-AIL teams played in one division 
lower than the AIL, and are considered of similar skill level to the AIL teams as they compete 
each season during the promotion/relegation play-offs for inclusion in the AIL. Ethical 
approval for this study was granted by the institution’s Research Ethics Committee in 
compliance with the Declaration of Helsinki. 
5.4.1 Participants 
At the end of the 2016-2017 RU season, clubs participating in the AIL were contacted and 
invited to participate in the IRIS Project beginning in the 2017-2018 season. An introductory 
email and letter was sent to the club secretary and the club’s medical staff, where contact 
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details were listed. The email outlined the aims of the IRIS Project, the incentives for 
participating and the commitment required from the club staff, players and medical staff, as 
described in detail previously (Yeomans et al., 2019a). This email also indicated that the IRIS 
Project was supported by the IRFU to encourage participation. If no response was received 
to the email or letter, a follow-up phone-call was conducted.  
Within participating clubs, an injury recorder was nominated to act as the main contact point 
for the IRIS Project. The injury recorder was the primary medical professional working with 
the Senior 1XV team in the majority of cases. However in some clubs where one regular 
medical professional was not available, the club nominated an alternative injury recorder who 
collected the injury data from the match day physiotherapist or doctor. Injury recorders 
included physiotherapists/physical therapists (n=27), club welfare officers (n=7), doctors 
(n=1) and team coaches (n=1). Injuries were recorded on a bespoke web-based injury 
surveillance platform, IRISweb, which was designed specifically for an amateur RU cohort 
as has previously been described in detail (Yeomans et al., 2019a). The injury recorder was 
trained in the use of the IRISweb system and the IRIS Project objectives (Yeomans et al., 
2019a). The injury recorder was asked to disseminate a short questionnaire to all players 
involved with the Senior 1XV team via SurveyMonkeyTM or paper form, so that the players 
could be registered on the IRISweb system. This player questionnaire contained 16 questions 
including; player name, date of birth, body mass, height, past medical history, medications, 
past injury history (within the preceding 12 months), playing position and number of years 




5.4.2 Injury Surveillance 
The injury recorder was asked to document any RU match or training injury occurring in the 
Senior 1XV squad throughout the season, following the World Rugby definition of an injury 
(Fuller et al., 2007b). This included both medical attention injuries (no time-loss) and time-
loss injuries (>24 hour time-loss) (Fuller et al., 2007b). All match injuries and the number of 
matches played per team were recorded so that injury incidence rates could be calculated. 
Injury data included the body location and nature of injury, the timing of injury during the 
match and the event surrounding the injury occurrence. Provisional diagnoses, final 
diagnoses and number of days’ absence from RU matches and/or training sessions were also 
recorded so that injury severity and burden could be calculated. Absences from RU match 
play or training due to illness or injuries incurred through other activities (outside RU match 
or training activities) were not included. During the season, the main author (CY) conducted 
a weekly audit of the data collected on the IRISweb system in order to ensure accuracy and 
completeness (Yeomans et al., 2019a). The injury recorders were informed that all injuries 
must be recorded on the IRISweb system within 30 days after the last match of the season in 
order to give sufficient time to record and clear injuries as necessary.  
5.4.3 Statistical Analysis 
Descriptive statistics, including mean ± standard deviation (SD), median (interquartile range), 
number and percentages, were used to summarise participant demographics and 
anthropometrics using SPSS (IBM SPSS Statistics for Windows, Version 25.0. Armonk, NY: 
IBM Corp). Data were analysed and presented separately for males and females, so that 
potential differences in injury characteristics could be explored. RU players are identified as 
‘forwards’ (positions 1-8) or ‘backs’ (positions 9-15) due to the physical differences and 
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positional demands observed, therefore descriptive analyses were categorised according to 
playing position. Injury incidence rates for all match injury variables were calculated 
according to the following equation (Eq. 1) (Fuller et al., 2007b):  
Eq. 1: Injury incidence = 
number of injuries
no.of matches x no.of players x match duration
  x 1,000 
aMatch duration, using the factor 1.33, based on standard 80-min game 
Using this equation, match exposure was based on 15 players being exposed for 80 minutes 
and where positional differences (‘backs’ and ‘forwards’) were compared, exposure was 
based on seven (backs) or eight (forwards) players being exposed for 80 minutes respectively. 
Rates of injuries were analysed in SPSS to provide 95% confidence intervals (CI).  
Overall injury incidence rates were reported individually for each season to highlight 
potential benefits of continued seasonal prospective surveillance strategies, however due to 
the relatively small sample size, all other variables (location of injury, mechanism of injury, 
timing of injury etc.) were reported for both seasons combined. Multivariate binary logistic 
regression analyses were conducted to control for factors such as age, gender and number of 
matches played during the two seasons. The odds ratio (OR) for each risk factor in the 
multivariate analyses were calculated, with 95% CI. Injuries sustained during training 
activities were reported as the total number of injuries occurring, as training frequency and 
duration were not collected and therefore exposure hours could not be calculated. 
The severity of injuries were reported as the median (days’ absence) and inter-quartile range. 
Injuries resulting in >24 hour time-loss from RU match or training activities were categorised 
as ‘time-loss injuries’, while injuries that required medical attention but resulted in no 
absence from RU match and/or training activities were categorised as ‘medical attention 
injuries’. In order to compare to current literature in amateur RU using a >7 day injury 
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definition, injuries in the current study that resulted in >7 days’ absence were also reported 
separately (Brown et al., 2019). Match injury burden refers to the cross-product of injury 
severity and incidence and was calculated as days’ absence per 1,000 player hours to provide 
an overview of risk (Bahr et al., 2018).  
5.5 Results 
In the first season, 21 clubs (16 male clubs, five female clubs) were recruited to participate 
in the IRIS Project. Two of these clubs (one male club, one female club) failed to give a full 
season of data and were therefore excluded from data analysis due to poor compliance, giving 
the IRIS Project a 90% compliance rate in season one. Data from season one was analysed 
from the remaining 19 clubs (15 male, four female clubs). The two excluded clubs were 
invited and agreed to participate in the second season of data collection, alongside a further 
15 clubs (ten male clubs, five female clubs). Four of these 36 clubs were excluded at the end 
of the second season, with one club (female) withdrawing from competitive RU mid-season 
and the three other clubs (one male club, two female clubs) failing to provide a full season 
of data. This resulted in a compliance rate of 89% for season two of the IRIS Project. Data 
from season two was analysed from the remaining 32 clubs (25 male, seven female clubs). 
The participating clubs represent the highest level of men’s and women’s amateur RU in 
Ireland. A total of 959 male players (mean ± SD of 38 ± 8 players per team) and 234 female 
players (mean ± SD of 29 ± 13 players per team) were registered on the IRISweb system over 
the two seasons and monitored for match and training injuries (Table 5.1). In clubs where 
non-medical professionals were acting as injury recorders, the final diagnosis was updated 
following a medical assessment. 
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5.5.1 Match Injury Incidence and Prevalence 
Over the two seasons of data collection, a total of 1,073 injuries were recorded across 1,080 
matches. The overall time-loss (>24 hour absence) match injury incidence rate for males was 
49.1/1,000 player hours, while females had a lower rate of 35.6/1,000 player hours. This is 
equivalent to one male player, on average, suffering an injury every 15 matches played, and 
every 21 matches played for females. Injuries that required medical attention but resulted in 
no time lost from RU match or training activities were identified as ‘medical attention’ 
injuries and were analysed separately as shown in Table 5.2. Both 24 hour time-loss injuries 
and >7 day time-loss injuries were reported so inter-study comparisons in amateur RU can 
be made (Table 5.2) (Fuller et al., 2007b; Brown et al., 2019).  
Table 5.1 Player background information summarised by number or mean ± SD  
 MALE PLAYERS FEMALE PLAYERS 
Total player numbers 959 234 
Number of clubs 25 8 
Age (years) 25.1 ± 4.1 27.2 ± 5.3 
Rugby experience (years) 14.4 ± 4.7 5.8 ± 4.3 
Division experience (years) 2.8 ± 2.7 2.8 ± 2.9 
 Forwards Backs Forwards Backs 
Total player numbers 533 426 129 105 
Mass (kg) 103.4 ± 11.9 85.7 ± 7.8 80.1 ± 14.7 67.6 ± 8.7 
Height (cm) 185.7 ± 7.4 180.2 ± 6.6 169.4 ± 7.8 164.8 ± 7.5 
In season one, of the 479 male players registered on IRISweb 439 of these players played at 
least one match during the season, while 126 of the 129 female players registered played at 
least one match. Each male team competed in 23 ± 2.6 matches in season one, while the 
female teams competed in 20 ± 1.9 matches. Males played an average of 7.3 ± 6.3 matches 
during season one, with females similarly playing 7.7 ± 7.4 matches. During season two, 663 
male players of the 959 registered players played at least one match, while 155 of the 195 
females played one or more matches. Similar to season one, each male team competed in 
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22 ± 1.5 matches during season two, however the female teams had a lower number of 
matches compared to season one, competing in 15 ± 1.6 matches in season two. The mean 
number of matches played by males and females were similar in season two as for season 
one (7.3 ± 5.9 and 7.8 ± 7.4 respectively). During season one and season two combined, 
males had a higher injury prevalence with 51% of males suffering at least one injury 
compared to 37% of females. Nineteen percent of males suffered more than one injury, while 
only 10% of females suffered more than one injury across the two seasons. When controlling 
for number of matches played, age, body mass index (BMI) and playing position, males had 
a higher OR of an injury occurring than females (OR: 1.886, 95% CI 1.389-2.562). 
5.5.2 Location and Nature of Injury 
The head and face was the most common location for time-loss injuries for both males and 
females with respective incidence rates of 7.6/1,000 player hours and 6.9/1,000 player hours 
(Table 5.3). The majority of injuries to the head and face occurred in the forwards for both 
the males (61%) and females (52%). While injuries to the head and face were more 
commonly reported, injuries to the shoulder (males) and knee (females) resulted in longer 
absences from RU match and/or training activities. Male players had a significantly higher 
incidence of muscle and tendon strains compared to females, with respective incidence rates 
of 14.9/1,000 player hours and 6.4/1,000 player hours (p<0.05). Females suffered more 
ligament sprains overall with an incidence rate of 14.1/1,000 player hours compared to males 
(12.2/1,000 player hours). Figure 5.1 shows the top three most common injury types for both 
males and females, with the associated severity reported as number of days’ absence from 
RU match and/or training activities (median and interquartile range). Incidence rates and 
injury severity for all bodily locations and injury types can be found in the 
supplementary tables (Appendices 9.1.3-9.1.7). 
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Table 5.2 Match injury incidence rates for seasons one, two and both seasons combined 
MALE 
Injury definition Season No. Injuries Exposure Hours a IRb (95%CI) 
>1 day time-loss 
Season 1 344 6800 50.6 (45.2-55.9) 
Season 2 538 11180 48.1 (44.0-52.2) 
Total 882 17980 49.1 (46.1-52.7) 
>7 day time-lossc 
Season 1 261 6800 38.4 (33.7-43.0) 
Season 2 423 11180 37.8 (34.2-41.4) 
Total 684 17980 38.0 (35.4-41.2) 
Medical Attention 
Season 1 16 6800 2.4 (1.2-3.5) 
Season 2 38 11180 3.4 (2.3-4.5) 
Total 54 17980 3.0 (2.2-3.8) 
FEMALE 
Injury definition Season No. Injuries Exposure Hours a IRb (95%CI) 
>1 day time-loss 
Season 1 72 1560 46.2 (35.5-56.8) 
Season 2 57 2060 27.7 (20.5-34.8) 
Total 129 3620 35.6 (29.9-41.7) 
>7 day time-lossc 
Season 1 55 1560 35.3 (25.9-44.6) 
Season 2 43 2060 20.9 (14.6-27.1) 
Total 98 3620 27.1 (21.7-32.4) 
Medical Attention 
Season 1 8 1560 5.1 (1.6-8.7) 
Season 2 0 2060 0 
Total 8 3620 2.2 (0.7-3.7) 
aExposure hours: calculated based on 15 players on the pitch for an 80minute match (Fuller 
et al. 2007b); bIR: Incidence rates per 1,000 player hours (95% confidence intervals); c>7 day 
time-loss also reported as per the community Rugby injury surveillance guidelines (Brown 
et al. 2019).  
Forwards sustained the majority of injuries compared to backs in both the male (60%) and 
female (55%) teams. When controlling for gender, number of matches played, age and BMI, 
the forwards were 30% more at risk of an injury occurring than the backs in the current cohort 
(OR: 1.32, 95% 1.031-1.689). In the male teams, the loose-head prop had the highest injury 
rate of the forwards, with a rate of 9.4/1,000 player hours, while the blindside flanker had the 
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highest injury rate of female forwards (7.5/1,000 player hours). When adjusting for exposure 
hours between forwards and backs, the inside centre had the highest injury incidence rate for 
both males and females with respective incidence rates of 9.5/1,000 player hours and 
12.9/1,000 player hours.  
Table 5.3 Top 3 injury locations for season one and season two combined 
 Injury Location IRa (95% CI) Severityb (Median, IQR) 
Male 
Head/face 7.6 (6.4-8.9) 21 (21-27) 
Shoulder 7.5 (6.3-8.8) 22 (7-43) 
Ankle 6.0 (4.9-7.2) 21 (8-41) 
Female 
Head/face 6.9 (4.2-9.6) 21 (20-32) 
Knee 6.1 (3.5-8.6) 36 (11-87) 
Ankle 5.2 (2.9-7.6) 20 (11-73) 
aIR: Incidence rate per 1,000 player hours (95% CI); bSeverity measured in total days absence 
from Rugby match/training (median and interquartile range). 
Table 5.4 Top three most common injury diagnoses for season one and season two combined 
 Injury Diagnosis IRa (95% CI) Severityb (Median, IQR) 
Male 
Concussion 5.6 (4.5-6.7) 21 (21-28) 
ATFLc sprains 4.4 (3.9-6.0) 15 (7-35) 
Hamstring strains 4.2 (3.3-5.2) 21 (14-35) 
Female 
Concussion 5.5 (3.1-7.9) 21 (20-32) 
ATFLc sprains 3.9 (1.8-5.9) 15 (8-21) 
MCLd sprains 2.8 (0.9-4.5) 35 (21-49) 
aIR: Incidence rate per 1,000 player hours (95% CI); bSeverity: total days absence (median 
& interquartile range); cATFL: Anterior talo-fibular ligament (ankle); dMCL: Medial 
collateral ligament (knee) 
5.5.3 Injury Diagnosis and Burden 
Concussion injuries were the most common specific time-loss injury diagnosis for males and 
females, with respective incidence rates of 5.6/1,000 player hours and 5.5/1,000 player hours. 
Tackling was the most common injury event that resulted in a concussion, with 56% of male 
concussions and 45% of female concussions occurring as a result of tackling the ball carrier. 
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Anterior cruciate ligament (ACL) ruptures of the knee carried the highest injury burden for 
both males and females resulting in a total 200.3 days absence per 1,000 player hours and 
307.2 days absence per 1,000 player hours respectively.  
 
Figure 5.1 Top three most common injury types for season one and season two combined 
(IR/1,000 player hours; TDO median & interquartile range) 
5.5.4 Timing and Mechanism of Injury 
Pre-season training in the amateur game in Ireland begins in July-August, with the AIL 
matches beginning in September and ending in April (females) or May (males). Figure 5.2 
shows the seasonal variation of injury for both males and females. The majority of injuries 
reported occurred in the early part of the season (September to November), with 47% and 



































tendon strains and ligament sprains had a highest occurrence during these months for females 
(62% and 60% respectively) compared to males (48% and 40% respectively). These months 
also resulted in the majority of reported fractures for males (53%) and females (56%). 
While 52% of joint dislocation/subluxations occurred during the September to November 
period for males, 75% of dislocation/subluxations occurred later in the season for females 
(December to February). 
 
Figure 5.2 Seasonal variation of injury occurrence for season one and season two combined 
(IR/1,000 player hours) 
 
During match play, females had an early occurrence of injury in the second quarter, which 
plateaued out towards the third and fourth quarters (Fig. 5.3). In comparison, the male players 
had a peak of injury occurrence in the third quarter. The fourth quarter of match play resulted 
in the majority of non-contact injuries in females (83%) compared to males (30%). The tackle 
event accounted for the majority of injuries for males and females in both seasons, with 59% 
(males) and 61% (females) of tackle-related injuries occurring in the third and fourth quarters. 





























same incidence rate for males (14.3/1,000 player hours), however being tackled resulted in 
more injuries than tackling in females (11.9/1,000 player hours versus 8.8/1,000 player 
hours). This was followed by non-contact injuries in males (5.1/1,000 player hours) and ruck-
related injuries in females (6.1/1,000 player hours). 
 
Figure 5.3 Timing of injury during match play for season one and season two combined 
(IR/1,000 player hours) 
5.5.5 Training Injuries 
Training frequency and duration were not recorded in either season, therefore training 
injuries are reported as the total number and/or percentage of the total training injuries 
recorded. A total of 234 time-loss and non time-loss training injuries were recorded over two 
seasons (Table 5.5). Hamstring strains were the most common training injury diagnosis for 
males and females accounting for 14% and 16% of all training injuries respectively. This was 
followed by anterior talo-fibular ligament (ATFL) sprains accounting for 8% of all training 
injuries in both males and females. Contact events resulted in the most injuries for males 
accounting for 40% of all training injuries, while non-contact events resulted in more injuries 





























muscle or tendon strains accounting for 51% of injuries, while females reported more 
ligament sprains (40%) (Appendices 9.1.8-9.1.11).   
Table 5.5 Training injury numbers for seasons one, two and both seasons combined 
MALE 
Injury definition Season Number of Injuriesa 
>1 day time-loss 
Season 1 80 
Season 2 121 
Total 201 
>7 day time-lossb 
Season 1 62 
Season 2 99 
Total 161 
Medical Attention 
Season 1 2 
Season 2 4 
Total 6 
FEMALE 
Injury definition Season Number of Injuriesa 
>1 day time-loss 
Season 1 14 
Season 2 11 
Total 25 
>7 day time-lossb 
Season 1 7 
Season 2 9 
Total 16 
Medical Attention 
Season 1 2 
Season 2 0 
Total 2 
aNumber of Injuries: Total number recorded, no exposure hours available; b>7 day time-loss 
also reported as per policy statement (Brown et al., 2019).  
5.6 Discussion 
This study aimed to establish the incidence and prevalence of injuries occurring in amateur 
Irish RU, and also compare the incidence, nature and severity of injuries in senior male and 
female amateur RU, over two seasons. The high compliance rate of participating clubs in 
both seasons of the IRIS Project (90% season one, 89% season two) allowed for both time-
loss and non time-loss injuries to be recorded and monitored for accurate injury rates and 
severity measured as total days absence from RU match and/or training activities. 
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5.6.1 Incidence Rates 
The incidence rates in both seasons for males was similar to the pooled incidence rate 
previously reported in the literature (Yeomans et al., 2018a), however a considerable 
decrease in injury incidence was found for the females during the second season. The injury 
incidence rate reported for males in the current study is lower than that of professional male 
players (81/1,000 player hours) (Williams et al., 2013), however it is higher than reported in 
previous studies in amateur RU (22.8/1,000 player hours), which may be due to the different 
injury definitions used (Community Rugby Injury Surveillance Project, 2018). In line with 
the recent policy statement from World Rugby (Brown et al., 2019), injury incidence rates 
were also calculated using a >7 day time-loss injury definition and our resultant rate of 
38/1,000 player hours remains high in comparison to other reported research. This difference 
may be due to the cohorts used as the current study used a sample of amateur RU players 
from the highest level of amateur play within Ireland, while the cohort used in the RFU 
CRISP is divided into three levels of competitiveness across the United Kingdom; semi-
professional, amateur and recreational (Community Rugby Injury Surveillance, 2018). It has 
been shown in the literature that injury rates increase with increased levels of competitiveness 
(Chalmers et al., 2012; Williams et al., 2013), and therefore using the highest level of 
amateur play in Ireland (AIL teams) may account for the higher incidence rate found here.  
A recent meta-analysis on women’s RU injuries reported a pooled incidence rate of 
19.6/1,000 player hours, however the included studies encompassed elite competition-based 
injury surveillance (Rugby World Cups), collegiate injury surveillance and national team 
surveillance (King et al., 2019). The only study on senior amateur women’s RU was not 
included in the meta-analysis as it did not meet the stringent inclusion criteria and therefore 
the true incidence rate of injuries in senior amateur women’s RU is unknown (Bird et al., 
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1998; King et al., 2019). The incidence rate reported in season one of the current study was 
similar for males and females, however there was a decrease in season two for the female 
players. The IRIS Project is the first study to investigate the incidence of injury in the amateur 
female game using a 24 hour time-loss injury definition, and therefore understanding the 
observed differences in injury rates between males and females over two seasons is a 
challenge. One explanation for the lower injury rate found in females may be due to 
physiological and anatomical differences between sexes (Sekulic et al., 2013; Viviers et al., 
2018). Player acceleration and tackler speed has been shown to increase injury risk, and as 
female players may have lower levels of speed and power compared to males, this may 
influence the forces experienced by players during a tackle-event (Sekulic et al., 2013; Cross 
et al., 2019). Another explanation may be the differences between the number of matches 
played during the AIL season. During the second season the female players had fewer 
matches in the AIL as one team withdrew from competitive RU, resulting in less match 
congestion and longer rest periods between matches which may have influenced the injury 
rates found (Carling et al., 2016).  
5.6.2 Timing of Injury 
Similar to the literature on professional RU, the third quarter (40-60 minutes) of match play 
saw the highest occurrence of injury for the males (Williams et al., 2013), however an earlier 
occurrence of injury in the second quarter of match play was observed for females. The high 
rate of injury in the third quarter for the males may be due to incomplete warm-up at half 
time, reduced concentration following the break in match play or the introduction of 
substitute players (Williams et al., 2013; McCall et al., 2015; Fuller, Taylor & Raftery, 2016). 
Due to physiological differences observed in females, lower levels of strength and power 
may result in player fatigue leading in to the half-time break, resulting in an increase in 
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injuries (McCall et al., 2015; Salgado et al., 2015). In the female players, all non-contact 
injuries occurred in the second half of match play (third and fourth quarters) which also may 
be due to fatigue as the match progressed (Salgado et al., 2015), particularly as the women’s 
teams in the current study had smaller squad sizes and therefore less substitute players to use 
during the season. Increased muscle fatigue may be a factor in the rate of non-contact injuries 
as matches or tournaments progress, therefore focusing injury prevention strategies on a 
Rugby-specific strength and conditioning training programme may result in a reduction in 
the injuries recorded (Suchomel et al., 2018). An increase in injury incidence towards the 
end of the season due to fatigue, increased levels of competitiveness and a potentially smaller 
pool of available players has previously been reported (Gabbett, 2004; Gabbett, 2016). 
However in the current study, the highest incidence of injury occurred early on, in the first 
three months of the playing season (September to November), similar to recent findings in 
RL (Fitzpatrick et al., 2018). This may have been due to low levels of participation in pre-
season training, inadequate preparation for the upcoming season or potential spikes in 
training load (Gabbett, 2004; Hulin et al., 2016; Windt et al., 2017; Fitzpatrick et al., 2018). 
However, injury rates tended to increase once again towards the end of the season, likely due 
to cumulative fatigue as the season progressed and the increased competitiveness during the 
knock-out phases of the league competition as teams played in promotion/relegation matches 
(Gabbett, 2016; Windt et al., 2017). The majority of muscle and tendon strains and ligament 
sprains in females occurred in the early part of both seasons (September to November), which 
may be due to inadequate preparation during pre-season for match play fitness or low levels 
of muscular strength (Hulin et al., 2016; Fitzpatrick et al., 2018; Suchomel et al., 2018). 
However in the males, the majority of fractures and dislocations occurred early in season one, 
perhaps due to a lack of physical robustness following the off-season period (Windt et al., 
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2017). Further monitoring of these trends may highlight areas for future injury prevention 
strategies, focusing on adequate strength and conditioning training and pre-season 
preparation for the physical demands for the upcoming RU season.  
5.6.3 Injury Diagnosis and Burden 
Concussion and ankle ligament sprains were the most common diagnoses for both males and 
females in season one and season two. The majority of concussion injuries were to the tackler, 
which has been previously reported in the professional men’s game (Cross et al., 2019). The 
mechanism of a concussion injury occurring is multi-factorial, with tackle type, player 
acceleration, tackler speed, fatigue and head contact type found to be influential (Burger et 
al., 2017; Cross et al., 2019). Modifications to tackle height has been trialled in an attempt 
to reduce head injury risk, however the focus has been on the ball carrier and not the tackler 
(Tierney et al., 2018; Tierney & Simms, 2018). Further investigation into the effect of tackle 
height on the tackler is required as a potential avenue to reduce the risk of concussions (Cross 
et al., 2019). Correct tackle technique, and enforcement of correct tackle laws, may also 
contribute to reducing concussion injury risk (Fuller et al., 2009; Cross et al., 2019). To 
further aid this, the relationship between correct tackle technique and fatigue should be 
investigated. The majority of tackle-related injuries occurred in the second half of match play, 
thus player fatigue may influence the tackle technique resulting in an increased risk of injury 
(Gabbett, 2016; Burger et al., 2017; Tierney & Simms, 2018). Future prevention strategies 
should incorporate educational and training strategies for correct tackle technique, in 
conjunction with appropriate strength and conditioning training to ensure tackle technique is 
not impacted by player fatigue (Gabbett, 2016; Burger et al., 2017). 
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Lower limb injuries are commonly reported in the literature on RU injuries, and the current 
study recorded high rates of ankle ligament, knee ligament and hamstring muscle injuries in 
both males and females. While ATFL injuries were the second most commonly diagnosed 
injury, ACL injuries carried the highest injury burden for both males and females. 
Previous research has indicated that females are at a higher risk of ACL injury, however 
similar incidence rates of ACL injury were observed for males and females in the current 
study (0.8/1,000 player hours and 0.9/1,000 player hours respectively) (Beynnon et al., 2014). 
While the rates of ACL injuries were similar, the severity and subsequent burden of ACL 
injury differed between males and females, with female players incurring 307.2 day absence 
per 1,000 player hours compared to males incurring 200.3 days absence per 1,000 player 
hours. The length of recovery time may be impacted by reported increased incidences of pain, 
patellofemoral complications, laxity and risk of graft failure following ACL reconstruction 
in females compared to males (Ardern et al., 2014; Kuenze et al., 2019). With long-term 
follow-up, it has also been found that females demonstrate lower levels of muscular strength 
following ACL reconstruction and are also less likely to return to their pre-injury level of 
sport (Ardern et al., 2014; Kuenze et al., 2019). Further investigation into the management 
and rehabilitation following ACL injury in the current cohort may provide insight into the 
observed differences in injury burden and also highlight potential avenues for future player 
welfare strategies. Risk factors for lower limb injuries, particularly ankle and knee ligament 
injuries, include; proprioception, lower limb muscle strength and power, neuromuscular 
control, and previous injury (Beynnon et al., 2014; de la Motte et al., 2017; Owoeye et al., 
2018). The incorporation of neuromuscular training and targeted strength and conditioning 
training into the warm-up or pre-season training period may minimise the risk of lower limb 
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injury in amateur RU and also the risk of subsequent injury (Lauersen, Bertelsen & Andersen, 
2014; Owoeye et al., 2018).  
The physical demands of RU differ between playing position, with forwards more heavily 
involved in contact events than backs (Quarrie et al., 2013). This may account for the higher 
rate of injuries sustained by male and female forwards in the current study. However, when 
adjusting for individual positional exposure, the inside centre had the highest incidence rate 
in both males and females overall, with injury incidence rates of 9.5/1,000 player hours and 
12.9/1,000 player hours respectively. Previous research has indicated that ‘mid-field backs’ 
(the inside and outside centres) make more tackles per match than ‘outside backs’ (the 
wingers and fullbacks) (Quarrie et al., 2013). As a high rate of tackle-related injuries was 
also observed in the current study, the differences in positional demands may be a factor of 
injury occurrence. In the current study, no significant associations between player position 
and injury mechanism were found. Further investigation of this potential association may aid 
the development of effective training regimes to enhance performance and also minimise the 
risk of injury. 
While it has been acknowledged that injury surveillance in amateur sport presents with 
additional difficulties compared to professional cohorts (Brown et al., 2019), the current 
study endeavoured to follow the World Rugby consensus guidelines 24 hour time-loss injury 
definition to best establish the incidence of injuries in male and female amateur RU (Fuller 
et al., 2007b). The IRISweb system was designed specifically for an amateur cohort and 
therefore both 24 hour time-loss injuries and non time-loss injuries were able to be collected 
(Yeomans et al., 2019a), even where access to medical personnel was limited. The use of 
non-medical professionals acting as injury recorders in some clubs may also have been a 
limitation as the accuracy of injury diagnosing is dependent on the skill of the observer 
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(Hagglund et al., 2005). Therefore, the ability to record both a ‘provisional diagnosis’ and 
‘final diagnosis’ allowed time for the player to seek medical advice outside of the club if no 
medical professional was available in the club (Yeomans et al., 2019a). Another limitation 
of this study was that training frequency, duration and load were not recorded during these 
two seasons and therefore the relationship between training load and injury was not 
investigated. Future work in senior amateur RU should investigate this relationship and 
potential influence of training load on Rugby and non-Rugby related activities in this cohort. 
5.7 Perspectives 
Concussion and ankle ligament injuries were the most common injuries in both male and 
female amateur RU, and further investigation of the mechanism of these injuries is required 
to aid the development of targeted injury prevention and player welfare strategies. In the 
female cohort, the high rate of non-contact injuries in the second half of match play point to 
the need for strength and conditioning training programmes to reduce fatigue-related injuries. 
The management and rehabilitation of ACL injuries should be examined, given the severity 
and burden associated with ACL injury, particularly in the female cohort. Investigation into 
current warm-up practices, load management and pre-season preparation may assist in 
reducing the number of muscle strains and ligament sprains occurring early in the season. A 
high rate of fractures and dislocations were also reported early in the season for males and 
further investigation into the physical demands of match-play may aid the design of 
appropriate training regimes. Tailoring injury reduction strategies based on differences in 
positional demands may influence the effectiveness of the strategy. Future prevention 
strategies should investigate the benefit of targeted strength and conditioning training 
programmes to minimise injury risk and also focus on pre-season training in preparation for 
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The four inter-related phases of this research programme were firstly informed by the TRIPP 
research model outlined in Figure 1.1. This systematic model is aimed at reducing sport 
injury risk by means of investigating the epidemiology and aetiology of injury, identifying 
injury mechanisms and risk factors, developing an injury reduction strategy and subsequently 
re-assessing the effectiveness of the strategy (Finch, 2006). The aim of this doctoral thesis 
was to establish and compare the incidence, nature, mechanism and severity of injuries 
occurring in male and female amateur RU, with a view to informing future injury reduction 
strategies. This aim aligns with the first two steps of the TRIPP model, and the results 
discussed in Chapters Five and Six may be used to inform future evidence-based injury 
reduction strategies as outlined in the third step of the TRIPP model (Finch, 2006). The 
incidence, nature and mechanism of injury occurring in male and female amateur RU was 
established and discussed in Chapter Five. In order to aid the development of future injury 
reduction strategies, further investigation into potential intrinsic and extrinsic risk factors is 
warranted. In Chapters Two and Five the lower limb was identified as a common location of 
injury for senior amateur RU players and this informed the primary focus of the current 
chapter to identify risk factors for lower limb injuries. This chapter used a subset of the 
overall sample used in Chapter Five. The sample of convenience included male teams from 
various division in the men’s AIL, and one female team from the women’s AIL. A thorough 
review of both intrinsic and extrinsic factors often associated with injury was conducted, 
providing a rationale for the testing procedure outlined in the current chapter. The key 
findings explored in Chapter Three informed the methods by which the testing procedure 
may best be conducted and also identified a suitable time-point during the season for testing 
to take place. Injury data were prospectively collected using the injury surveillance system 
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described in Chapter Four. The creation of injury risk profiles in the current chapter 
reinforces the need to investigate the complex interaction of various risk factors, due to the 
multifactorial nature of injury occurrence as discussed in Chapters Two and Five. While this 
chapter uses a small sample of the overall study population, it serves to inform and direct 





















To investigate factors associated with injury in amateur male and female Rugby Union (RU) 
players. 
Design 
A prospective cohort study. 
Setting 
Amateur RU clubs in Ireland.  
Participants 
Male (n=113) and female (n=24) amateur RU players from five of the top 58 amateur clubs 
in Ireland.   
Main Outcome Measures 
Pre-season testing included physical tests assessing hamstring flexibility, dorsiflexion range 
of movement, adductor muscle strength and foot position. Wellness questionnaires assessed 
sleep quality (PSQI), coping skills (ACSI-28) and support levels (PASS-Q). Players were 
monitored throughout the season for injury. 
Results 
The time-loss match injury incidence rate was 48.2/1,000 player hours for males and 
45.2/1,000 player hours for females. Two risk profiles emerged involving; ‘age + navicular 
drop + training pitch surface’ (53%) and ‘age + navicular drop + groin strength’ (16%). An 
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inverse relationship between groin strength and groin injury was found for the ‘backs’ players 
(-0.307, p<0.05). Using the PSQI, 61% of players had poor sleep quality, however no 
relationship between the wellness questionnaires and injury was found. 
Conclusion 
Two injury risk profiles emerged, associated with subsequent injury occurrence. Using these 
risk profiles, individualised prevention strategies may be designed regarding deficits in groin 
muscle strength and identifying foot alignment. 
6.3 Highlights 
 Poor adductor strength was associated with a higher incidence of injuries, particularly 
groin injuries.  
 Injury risk profiles should investigate the relationship between modifiable and non-
modifiable injury risk factors (e.g. age).  
 Identifying foot posture type and its relationship with age and pitch surface may 











RU is a physically demanding field-based team sport, involving both high-intensity activities, 
such as sprinting, rucking, mauling and tackling, and low-intensity activities, such as walking 
and jogging (Roberts et al., 2008). These physical demands, alongside the exposure to 
collisions and contact events, result in a risk of Rugby-related injury (Williams et al., 2013). 
Effective injury prevention strategies are reliant on high quality injury surveillance and the 
subsequent identification of the mechanism of injury (Gabbett, Ullah & Finch, 2012). An 
understanding of the multifactorial influences regarding injury occurrence is required, 
particularly as injuries often result from interactions between various intrinsic and extrinsic 
risk factors (Nilstad et al., 2014). Intrinsic factors refer to factors within the athlete, such as 
demographics and psychosocial factors, while extrinsic factors are external to the athlete, 
such as training load, training surface and environment (von Rosen et al., 2017). Pre-season 
testing may help explain the cause and mechanism of a particular injury (Ljungqvist et al., 
2009), however its predictive value regarding the risk of injury occurrence is unclear (Bahr, 
2016). Injuries occur due to a particular mechanism of injury interacting with various 
intrinsic and extrinsic risk factors (Verhagen et al., 2018). Investigating a singular test in 
relation to injury occurrence provides little benefit to predict injury (Bahr, 2016) however 
interpreting a combination of tests, alongside playing exposure, may provide more 
meaningful information (Verhagen et al., 2018; Bittencourt et al., 2016). 
Participation rates in RU are rising, particularly in the female game where a 60% increase in 
player numbers was observed from 2013 to 2017, resulting in female players accounting for 
26% of all RU players worldwide (World Rugby, 2018b). Despite this increase in popularity, 
injury surveillance in female players is often limited to elite-level competitions, such as the 
Women’s World Cup, with no long-term surveillance system in the amateur setting. In the 
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2010 Women’s World Cup, an incidence rate of 35.5/1,000 players hours was reported, with 
a higher rate found for backs players than forwards (40.9/1,000 player hours vs 30.7/1,000 
player hours) (Taylor et al., 2011). Studies have established the epidemiology of Rugby-
related injuries for both amateur and professional male cohorts, with respective pooled 
incidence rates of 46.8/1,1000 player hours (Yeomans et al., 2018a) and 81/1,000 player 
hours (Williams et al., 2013) reported, however little is known about the influence of both 
intrinsic and extrinsic risk factors.  
The lower limb is commonly injured in RU (Williams et al., 2013; Yeomans et al., 2018a; 
Taylor et al., 2011) hence the identification of risk factors for lower limb injuries was a 
primary focus in the current paper. The following assessments have previously examined 
musculoskeletal pain and lower limb injury in various athletic populations and were therefore 
included; foot posture type (navicular drop test) (McManus et al., 2004), soleus muscle 
flexibility (knee to wall test) (Malliaras et al., 2006), hamstring muscle flexibility (straight 
leg raise test) (de la Motte et al., 2017) and groin muscle strength (adductor squeeze test) 
(Whittaker et al., 2015). The incidence of Rugby-related injuries in relation to muscular 
strength (Evans et al., 2018) and pitch surface (Ranson et al., 2018) has been investigated in 
professional and semi-professional RU and RL however, these have been examined in 
isolation without consideration of the complex interactions of the other aforementioned 
factors.  
Physiological and biomechanical factors are dominant in the area of sports-related injury 
occurrence and prevention, however the importance of non-physical risk factors has been 
highlighted in more recent years (Ivarsson et al., 2017). The Pittsburgh Sleep Quality Index 
(PSQI) (Biggins et al., 2018), the Athletic Coping Skills Inventory (ACSI-28) (Johnson & 
Ivarsson, 2011) and the Perceived Availability of Support in Sport Questionnaire (PASS-Q) 
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(Gabana et al., 2017) questionnaires have been used to examine musculoskeletal pain, 
general wellness and injury in various sporting cohorts, including soccer, Gaelic Football and 
Australian Football (Ivarsson et al., 2017, Claudino et al., 2019), however the interaction of 
these variables, and other extrinsic risk factors, is yet to be examined in RU. Due to the 
multifactorial nature of injury occurrence, highlighting the complex interactions and 
relationship between both intrinsic and extrinsic variables may result in novel insights into 
Rugby-related injury incidence (Bittencourt et al., 2016). By creating an injury risk profile a 
better understanding of the cause and mechanism of injuries occurring may be observed and 
used to design individual injury prevention strategies. Therefore, the purpose of this study 
was to investigate intrinsic and extrinsic risk factors associated with injury in amateur male 
and female RU players.  
6.5 Methods 
This prospective cohort study was conducted during the 2017-2018 RU season, which ran 
from July 2017 to May 2018. Five amateur RU clubs (four male clubs, one female club) were 
recruited to the IRIS project and invited to participate in pre-season physical and wellness 
testing. Clubs were contacted by the IRIS research team via email to the club secretary, club’s 
primary medical professional and/or Senior 1XV RU coach. One hundred and thirty-seven 
players participated in the pre-season testing and were subsequently monitored throughout 
the season for injury. Ethical approval for this study was granted by the institution’s Research 
Ethics Committee in compliance with the Declaration of Helsinki.  
6.5.1 Wellness Assessments 
Data regarding players’ age; RU playing position; RU playing history; past medical and 
injury history; wellness and weight training information were collected using a specifically 
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designed online questionnaire distributed via SurveyMonkeyTM (SurveyMonkeyTM, Palo 
Alto, CA, USA) cloud based software. Weight training information included average number 
of weight training sessions per week and self-reported measurements of the participant’s one 
repetition maximum (1RM) during the previous 12 months, for the bench press, back-squat 
and deadlift. The web-based questionnaire also included standardised psychological 
questionnaires; the PSQI (Claudino et al. 2019) the ACSI-28 (Johnson & Ivarsson, 2011) and 
the PASS-Q (Gabana et al., 2017). An introductory email was sent to the club’s primary 
medical professional and/or the Senior 1XV RU coach to explain the survey, the time 
commitment and confidentiality of all collected information. The email also provided a web 
link to access the survey. The recipient was asked to send the email and survey web link to 
all members of the Senior 1XV squad. Participants were informed that they may exit the 
survey at any time without any implication.  Participants were given 30 days to complete the 
survey from the date the email was distributed, with reminders sent 10 days and 20 days after 
the initial email. Participants were reminded to complete the questionnaire at the 
musculoskeletal testing day and were offered an electronic tablet to complete the 
questionnaire during the testing day if required. After 30 days, all complete responses were 
downloaded from the SurveyMonkeyTM site and collated for statistical analysis.  
6.5.2 Physical Assessments 
The IRIS research team attended one pre-season training session in each participating club 
to collect objective physical measurements including anthropometrics, navicular drop test 
(measure of foot posture type), knee-to-wall test (KTW), active straight leg raise test (ASLR) 
and adductor squeeze test. The pre-season testing day took place mid-way through each clubs’ 
pre-season training period, to allow for a standardised volume of training to have been 
completed. The research team included a qualified physiotherapist and students from the 
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university’s sports science and physiotherapy departments, who were trained to administer 
the assessments by the physiotherapist prior to attending the club. Each member of the 
research team performed the same physical assessment in each club. Participants gave written 
informed consent prior to testing. Participants completed a standardised ten minute warm-up 
prior to testing, consisting of jogging and dynamic lower limb and upper limb stretching. 
The research team provided a demonstration of each test prior to the participant performing 
the test. There were four testing stations and four players were tested simultaneously in a 
random order to avoid the learning effect. Three measurements of each test were collected 
and the mean of the three measurements was used for data analysis.  
6.5.3 Injury Monitoring 
During the playing season match injury data were collected using a bespoke Rugby-specific 
web-based injury surveillance system (IRISweb), which has been previously described in 
detail (Yeomans et al., 2019a). All match injuries and the number of matches per team were 
recorded during the season so that injury incidence rates could be collected (Fuller et al., 
2007b). An injury was defined following the World Rugby consensus guidelines injury 
definition, with any injury resulting in a player being unable to take a full part in RU match 
or training activities further categorised as a ‘time-loss’ injury (Fuller et al., 2007b). Injury 
data included the body location and nature of injury, the timing of injury during the match 
and the event surrounding the injury. Provisional diagnoses, final diagnoses and total days 
absence from RU match and/or training activities were also recorded. 
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Table 6.1 Physical and wellness screening measures 
Screening  Measurement Methods Results Research 
PSQI Sleep quality Questionnaire 
Scale 0-21 
≥5 Poor sleep quality 
<5 Good sleep quality 
Sensitivity 89.6% 
Specificity 86.5% (Claudino et al., 2019) 
ACSI-28 Coping skills Questionnaire 
Scale 0-84 
Higher score – higher  
coping skills 
Test-retest reliability 0.87 
Internal consistency coefficient 0.86 (Smith 
et al., 1995) 
PASS-Q Perceived support Questionnaire 
Scale 0-20 
Higher score – higher 
levels of support 
Test-retest reliability 0.73-0.84 






Higher score – more  
flexibility 
Intra-rater reliability 0.94-0.99 (Askling et 
al., 2010) 
KTW  Soleus flexibility 
Dorsiflexion ROM 
WB* lunge test 
Distance from wall to 
foot  
Higher score – more 
flexibility 
Intra-rater reliability 0.97-0.98   
Inter-rater reliability 0.97-0.99 (Malliaras 





Blood pressure cuff  Higher score – higher 
isometric strength 
Intra-rater reliability 0.89-0.92 (Delahunt et 
al., 2011) 
Navicular drop Static foot position Distance from 
navicular process to 
floor – WB & NWB+ 
Drop >10 mm indicative 
of pronated foot type 
Intra-rater reliability  0.94 
Inter-rater reliability 0.91 (Spörndly-Nees 
et al., 2011) 
PSQI: Pittsburgh Sleep Quality Index; ACSI-28: Athletic Coping Skills Inventory – 28; PASS-Q: Perceived Available Support in Sport 
Questionnaire; ASLR: Active Straight Leg Raise; KTW: Knee to Wall Test; *WB: Weight-bearing; +NWB: Non weight-bearing
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6.5.4 Statistical Analysis 
Initially, descriptive statistics such as mean, standard deviation (±SD), median (interquartile 
range) and percentages for participant demographics, number of injuries (injury count) and 
location of injury were analysed using SPSS (IBM SPSS Statistics for Windows, Version 
22.0. Armonk, NY: IBM Corp). Shapiro-Wilk test indicate data were normally distributed. 
RU players are identified as either ‘forwards’ (positions 1-8) or ‘backs’ (positions 9-15) due 
to the physical differences and positional demands observed (Roberts et al., 2008), therefore 
descriptive analyses were categorised according to playing position (Table 6.2).  RU requires 
participants to pass and kick from both sides of the body therefore both the left and right 
sided measurements for calf muscle and hamstring muscle flexibility were reconfigured to 
the average of the two measurements and the absolute difference between measurements, 
before proceeding to the regression modelling phase of analysis (Pavely et al., 2009). The 
latter derived variable captures side-to-side imbalances whilst the former describes an 
aggregate measure of flexibility, rather than analysing data in relation to limb dominance. 
With regard to weight training practices, self-reported measurements of the participant’s one 
repetition maximum (1RM) during the previous 12 months, for the bench press, back-squat 
and deadlift were scaled (normalised) by dividing the 1RM by the participant’s body mass 
for use in the Poisson regressions.  
All subsequent statistical analyses were conducted using the statistical programming 
language R (R Core team, 2016). Exploratory variables were initially screened to identify a 
subset of variables to include in the starting model to be supplied to the stepwise forward-
backward model search algorithm. This was achieved by fitting separate single-variable 
Poisson response linear models of ‘injury occurrence’ on each of the explanatory variables 
and selecting variables producing values of the likelihood-ratio test statistic showing or 
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approaching statistical significance at a nominal level, (p value < 0.10).  Any missing-ness 
in the data was addressed by applying multiple imputation by chain equations using the R 
package ‘Mice’ (van Buuren & Groothuis-Oudshoorn, 2011). In the analyses reported here, 
100 complete data sets were generated using ‘Mice’, each of which was submitted to the 
following forward-backward stepwise model-selection routine. The same starting-model, 
based on the variables selected in the variable screening step, was specified for each of the 
100 imputed data sets. At each iteration in each model search, variables were either 
deselected or recruited to the current model based on the change they produced in the 
Bayesian Information Criterion (Venables & Ripley, 2002). The predictor variables included 
in final 100 fitted models were tabulated for the purposes of determining the relative 
importance of each variable and accounting for model uncertainty. 
6.6 Results    
One hundred and thirty-seven RU players [male n=113 (mean age ± SD = 22.7 ± 3.9), female 
n=24 (mean age ± SD = 25.6 ± 4.9)] from the highest levels of the amateur league in Ireland 
(AIL) participated in the screening and were subsequently monitored for injury throughout 
the RU season. Only 47% of these participants completed the questionnaires, despite rigorous 
follow-up. 
6.6.1 Player Demographics 
The male players had more RU playing experience than the female players (13.6±4.5 years 
versus 6.3±4.2 years), however there was no significant difference between the experience 
of male and female players at their current division (2.9±2.2 and 2.9±1.9 years respectively). 
All of the female participants trained regularly on grass pitches, however 88% of the male 
players trained on grass pitches with 12% training on artificial pitches. Using the navicular 
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drop test, 84% of female players and 32% of male players demonstrated a 0-10 mm drop 
bilaterally. Forty-two percent of male players exhibited a bilateral drop of >10 mm, while a 
rise in navicular position was observed in 2% of males. Side-to-side differences were also 
recorded, with 16% of females and 24% of males demonstrating a 0-10 mm drop on one foot 
and a drop >10 mm on the other. Table 6.2 shows the results of the musculoskeletal 
assessments for all 137 participants. 





 Forwards Backs Forwards Backs 
Total (number of participants) 59 54 11 13 
Height (cm*) 180.5±23.6 179.5±4.8 169.8±3.8 165.9±7.1 
Mass (kg+) 102.8±10.9 85.4±7.9 87.3±14.1 69.5±11.3 
Waist:Hip ratio 0.85±0.05 0.85±0.05 0.82±0.05 0.78±0.04 
Right KTWa (cm) 10.9±2.8 9.9±2.9 6.7±2.7 8.4±1.9 
Left KTW  (cm) 10.4±2.6 10.6±2.7 7.4±1.3 8.5±1.4 
Average KTW (cm) 10.6±2.5 10.3±2.7 7.1±1.3 8.5±1.6 
Side-to-side difference KTW (cm) 1.4±1.5 1.6±1.4 2.1±2.6 0.9±0.5 
Adductor squeeze @0°b (mmHgc) 184.9±18.9 175.2±30.8 139.2±26.6 146.7±35.5 
Adductor squeeze @45°  (mmHg) 152.5±42.3 161.9±31.8 152.8±19.2 150.1±50.9 
Adductor squeeze @90° (mmHg) 128.9±40.6 137.9±32.9 139.9±15.9 135.8±31.4 
Right SLRd (°) 79.9±8.4 82.9±6.4 74.8±13.1 78.6±10.1 
Left SLR (°) 77.3±8.3 78.9±5.6 71.8±10.2 79.2±11.6 
Average SLR (°) 78.6±8.1 80.9±5.3 73.3±11.3 78.9±10.1 
Side-to-side difference SLR (°) 4.4±3.2 5.4±4.6 4.9±3.9 6.2±4.7 
*cm: centimetres; +Kg: kilograms; aKTW: Knee to wall test, a measure of calf muscle 
flexibility; b°: degrees of range of movement; cmmHg: pressure in millimetres of mercury; 
dSLR: Straight leg raise test, a measure of hamstring muscle flexibility 
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Forty-seven percent of the 137 players completed the questionnaires (n=64). Of these 
respondents, 59% of males and 83% of females had poor sleep quality, with 41% of males 
and 17% reporting good sleep quality (males = 5.2±2.7, females = 7.3±3.1) (Claudino et al., 
2019). Male players were found to have higher levels of coping skills than female players 
using the ACSI-28 (52.6±9.8 vs 44.9±10.5 respectively), similar to research validating the 
ACSI-28 (Smith et al., 1995). Results of the PASS-Q indicated similar levels of perceived 
support for males (11.1±2.5) and females (11.2±1.9) (Freeman, Coffee & Rees, 2011).  
6.6.2 Injury Count 
Of the 137 players monitored throughout the season, 84 sustained one or more injuries (66 
male players, 18 female), with a total of 150 injuries recorded (104 match injuries, 41 training 
injuries, five warm-up injuries) in a total of 105 matches. The time-loss match injury 
incidence rate was 48.2/1,000 player hours for males and 45.2/1,000 player hours for females. 
Injuries that resulted in no absence from RU match and/or training activities were considered 
slight injuries and not included in the calculation of time-loss injuries, as shown in Table 6.3. 
Of the players that sustained an in-season injury, 61% of males and 56% of females had 
reported a previous injury within the last 12 months, however this was not associated with 
subsequent injuries in-season. Table 6.4 shows the most common injuries by location, injury 
type and diagnosis.  













Male 4 84 1680 81 48.2 1 0.6 
Female 1 21 420 19 45.2 3 7.1 








Posterior thigh 10% 
Injury type 
Muscle/tendon strains 33% 
Ligament sprains 27% 
Haematoma/contusions 13% 
Diagnosis 
Ankle ligament sprains 12% 
Acromioclavicular joint sprains 10% 
Hamstring muscle strains 9% 
6.6.3 Risk Profiles 
To create injury risk profiles, the physical and wellness exploratory variables were screened. 
Following this, the initial model specified in the deployment of the stepwise forward-
backward model search algorithm on the imputed data sets was a generalised linear model 
Poisson regression of ‘injury incidence’ on; ‘age’ + ‘navicular drop’ + ‘adductor squeeze test’ 
@45° of hip flexion’ + ‘usual training pitch surface’. These variables were categorised as 
follows; age: ‘under 25 years’ and ‘over 25 years’, navicular drop test: ‘>10 mm drop, ‘0-10 
mm drop’ or ‘navicular rise’ and usual training pitch surface: ‘grass’ or ‘artificial’.  
The most influential variables, for males, were age, navicular drop and usual training pitch 
surface, and occurred in 100%, 70% and 53% of fitted models, respectively. The dominant 
model (53% of models) related injury incidence to these influential variables, and for this 
model complete information was available on these dimensions having 0% missing-ness. 
This indicated that male players over the age of 25 (injury rate = 1.5, 95% CI 1.21-1.84), 
with a navicular drop >10mm (injury rate = 1.3, 95% CI 1.06-1.58) and regularly training on 
an artificial pitch (injury rate = 1.85, 95% CI 1.18-2.75) had a higher injury incidence. The 
next most influential model (16%), for both males and females, incorporated the influence of 
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the variables ‘adductor squeeze test (@45° of hip flexion)’ in place of the variable ‘usual 
training pitch surface’. This indicated that, alongside age and navicular drop as mentioned 
above, male and female players with weaker adductor muscle strength had a higher injury 
incidence (injury rate = 1.57, 95%CI 1.15-2.08). When analysed according to RU playing 
position, an inverse relationship between adductor strength at 0° of hip flexion and groin 
injury was found for the backs players (-0.307, p<0.05). No such relationship was found for 
the forwards players.  
6.7 Discussion 
This baseline cross-sectional study aimed to investigate the relationship between both 
intrinsic and extrinsic factors and injuries in male and female senior amateur RU. The most 
influential variables were subsequently isolated to create an injury risk profile. The most 
influential injury risk profile for males, included age, navicular drop and pitch surface. Age 
has often been associated with injury risk, particularly for muscle strains (Murphy, Connolly 
& Beynnon, 2003). Muscle strains accounted for one third of all injuries reported in this 
cohort and age featured as an influential variable in each of the risk profiles. Therefore, as 
age is a non-modifiable risk factor, it is worthy of note during the pre-season RU period but 
should be viewed in relation to its interactions with the other variables in the risk profile 
(navicular drop and pitch surface). A navicular drop >10mm also featured in each of the 
injury risk profiles. The navicular drop test has been found to be a reliable measure of bony 
position and loading indicating an over-pronated foot type, however, it should be interpreted 
with caution as a static measure of dynamic foot function (Langley, Cramp & Morrison, 
2016). A large drop in navicular height may be associated with an increased injury risk, 
particularly for lower extremity injuries (McManus et al., 2004, Murphy, Connolly & 
Beynnon, 2003). Foot position and playing surface are closely related due to the relation 
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between foot position and ground reaction force (Murphy, Connolly & Beynnon, 2003). RU 
is played on both grass and artificial surfaces and this may affect injury occurrence. It has 
previously been shown that pitch surface did not affect the overall incidence of injuries but 
did affect the nature of injuries with more thigh haematoma and foot injuries observed on 
artificial surfaces (Ranson et al., 2018). An artificial pitch surface was found to be an 
influential variable alongside foot-posture for the male cohort, therefore with previous 
research indicating a higher incidence of foot injuries on artificial pitch surfaces, the 
interaction of these variables should be noted in an effort to reduce injury risk. 
The second-most influential model, for both males and females, replaced pitch surface with 
adductor strength (@45° hip flexion). Decreased groin strength has been associated with 
subsequent groin injury in many sports, including Gaelic Football, soccer and Australian 
Football (Whittaker et al., 2015). The current study found an association between groin 
strength (@0° hip/knee flexion) and subsequent groin injury (-0.307, p<0.05), for the backs, 
indicating that weaker adductor muscle strength may result in a higher groin injury risk. 
Groin strength (@45° hip/knee flexion) was also found to be an influential variable in the 
injury risk profile, alongside age and navicular drop measurements. Tailored prevention 
strategies have been shown to reduce the severity of lumbo-pelvic hip injuries in professional 
RU (Evans, Hughes & Williams, 2018), and while hip and groin injuries only accounted for 
5% of all injuries sustained during the season, two thirds of these injuries were severe and 
resulted in more than 28 days absence from RU (Fuller et al., 2007b). The adductor squeeze 
test is performed clinically in three different ranges of hip and knee flexion; 0°, 45° and 90° 
to elicit groin pain and maximal adductor muscle activity however it has been reported that 
performing the adductor squeeze test at 45° of hip and knee flexion is the optimal position to 
elicit maximal groin muscle activity (Delahunt et al., 2011). The current study demonstrates 
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the importance of testing in the three different ranges of hip and knee flexion as adductor 
strength at 45° of hip and knee flexion influenced the incidence of injury, and adductor 
strength at 0° of hip and knee flexion was also associated with groin injuries for the backs. 
Therefore, pre-season screening of groin strength in three different positions, may aid the 
development of a tailored prevention strategy to decrease the severity of these injuries.  
The current study found that 61% of players had poor sleep quality. This is higher than what 
has previously been reported in elite Gaelic Football (52.2%) (Biggins et al., 2018) or elite 
RU and cricket (50%) (Swinbourne et al. 2016). Poor sleep has been associated with 
decreased general health and wellness and also decreased physical performance (Biggins et 
al., 2018). No relationship between injury incidence and sleep quality was found in the 
current study, however the PSQI was only assessed at pre-season training and had poor 
compliance. Future research should assess sleep quality longitudinally to investigate the 
influence of sleep in the injury risk profiles in amateur RU players. High levels of perceived 
support has previously been associated with higher self-confidence and lower levels of 
athlete burnout (Freeman, Coffee & Rees, 2011). RU injuries have previously been 
associated with athlete burnout (Cresswell & Eklund, 2006), however in the current study 
the PASS-Q was not found to be influential in the injury risk profiles. It has been reported in 
the literature, that injury risk and recovery are influenced by negative coping skills (Ivarsson 
et al., 2017) however no association between the ACSI-28 and injury was found in the current 
study. Results from the wellness questionnaires were included in the analyses to generate 
injury risk profiles, however they were not found to be influential in the models and this may 
be due to poor compliance in completing the questionnaires.  
The time-loss match injury incidence rate was 48.2/1,000 player hours for males and 
45.2/1,000 player hours for females, similar to pooled rates in senior amateur male RU 
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players (46.8/1,000 player hours) (Yeomans et al., 2018a) and higher than rates reported in 
elite female competition (35.5/1,000 player hours) (Taylor et al., 2011). History of previous 
injury has been found to be a risk factor for future injury (Murphy, Connolly & Beynnon, 
2003) and while 61% of male and 56% of female players who sustained an in-season injury 
reported a history of previous injury, no associations were found in this study.  
6.8 Study Limitations 
The pre-season testing day took place mid-way through each clubs pre-season training, 
however the type and volume of training completed in the weeks prior to testing differed in 
each club, and therefore results may not be reflective of the players’ physical state during the 
whole season. Repeated measures, particularly for sleep quality, may have demonstrated 
variation in results throughout the season. Risk factors and injuries are temporal in nature 
and the fluctuation in test results over the season may have added to the risk profiles identified 
in the current study. The results of the questionnaires were included in the risk models but 
were not found to be influential in the injury risk profiles. This may be due to poor 
compliance in completing the questionnaires and therefore may have impacted the injury risk 
profiles. The current study represents a small sample size reporting the initial results of risk 
profiling in amateur male and female RU, however further research is now required with 
larger cohorts. Only one team (male team) trained regularly on artificial pitch surfaces and 
therefore the risk profile of age, navicular drop and pitch surface pertained only to the male 
teams. Future recruitment of both male and female teams that train regularly on artificial 
surfaces may be beneficial to analyse the interaction of pitch surface and specific injury 
incidence. The subjective and retrospective nature of the background history questionnaire 
may have influenced the accurate reporting of the previous incidence of injury and the 1RM 
data. The average number of weight training sessions per week was reported during pre-
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season and the frequency of weight training may have varied throughout the playing season. 
Future research should monitor the frequency, intensity and volume of training throughout 
the season to see any possible relation to injury incidence.  
6.9 Conclusion  
This study was conducted as part of the IRFU IRIS Project, a prospective injury surveillance 
strategy in Irish amateur male and female RU. The purpose of this study was to analyse the 
complex interactions of both intrinsic and extrinsic factors on injuries. Investigating a 
combination of tests in relation to the injury event, may provide meaningful information 
around the occurrence of an injury. By testing players during pre-season and subsequently 
monitoring injury occurrence in-season, two influential risk profiles emerged, involving; ‘age 
+ navicular drop + training pitch surface’ (53%) and ‘age + navicular drop + groin strength’ 
(16%). These risk profiles may be used to highlight players at an increased risk of injury and 
might also aid the development of targeted injury prevention strategies, particularly with 
regards groin muscle strength. The current study demonstrates the importance of testing groin 
strength in various ranges of hip and knee flexion and the inclusion of adductor strength 
testing in pre-season may aid the development of a tailored prevention strategy to decrease 
the severity of these injuries. Future recruitment and monitoring of female players is needed 
































Chapter Seven: Discussion, 
Limitations, Practical Implications, 












The aim of this doctoral thesis was to establish and compare the incidence, nature, 
mechanism and severity of injuries occurring in senior men’s and women’s amateur RU, with 
a view to informing future injury reduction strategies. To achieve this primary aim, a number 
of secondary objectives were outlined in Chapter One and a systematic programme of 
research was developed and undertaken. This research programme encompassed four inter-
related phases, namely; a comprehensive review of the existing literature (Chapter Two), a 
national survey investigating current surveillance strategies (Chapter Three), the design and 
development of a bespoke web-based surveillance system (Chapter Four), and finally the 
investigation of injury incidence rates and identification of potential injury risk factors 
(Chapters Five and Six). To date the IRIS Project is the only prospective long-term study 
investigating injuries in women’s amateur RU. This is also the first study internationally to 
compare the incidence, nature and severity of injuries in senior male and female amateur RU 
over two seasons using a 24 hour time-loss injury definition. This chapter summarises the 
key findings from the research programme and explores the potential impact of these findings 
upon player welfare and future directions of research. 
7.2 Injury Surveillance in Amateur RU 
A clear understanding of injury risk is fundamental to any sport governing body’s risk 
management strategy and player welfare initiatives. To gain this insight, comprehensive and 
robust injury surveillance and subsequent identification of risk factors is paramount. Chapter 
Two provided an extensive review of epidemiological studies on senior amateur RU, 
investigating the available evidence regarding the incidence, nature and mechanism of 
Rugby-related injuries. Six studies were retrieved and found to be suitable for meta-analysis. 
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Four of the included studies (Chalmers et al., 2012; Roberts et al., 2013; Schneiders et al., 
2009; Swain et al., 2016) were published after the 2007 World Rugby consensus statement, 
while the remaining two studies (Bird et al., 1998; Garraway et al., 2000) were published 
prior to these guidelines but used a similar injury definition (Fuller et al., 2007b). By pooling 
incidence rates from the included studies, overall estimates of injury incidence were produced 
to more accurately reflect the rate of injuries in the amateur RU population (O'Gorman et al., 
2013). A pooled incidence rate of 46.8/1,000 player hours was calculated for senior amateur 
males, which is lower than the rate reported in professional RU but higher than rates reported 
in adolescent cohorts (Table 7.1). However, epidemiological studies of injuries in female 
amateur RU were scarce and, where available, not suitable to be included in the meta-analysis. 
This key finding provided a critical and novel direction for this doctoral thesis, highlighting 
a need to conduct epidemiological studies in the senior amateur female cohort, following the 
consensus guidelines.  
Regarding the incidence of Rugby-related injuries in amateur males, previous research 
identified that incidence rates varied widely from 5.95/1,000 player hours to 99.5/1,000 
player hours (Farnan et al., 2013; Jaco Ras & Puckree, 2014). The reasons for this variation 
are multi-factorial and identifying these inconsistencies informed the systematic approach to 
injury surveillance developed in this doctoral thesis (Fig. 7.1). In particular, the use of a 24 
hour time-loss injury definition is advocated but in certain settings is unviable, therefore 
previous research has adopted an eight day time-loss injury definition (Fuller et al., 2007b; 
Roberts et al., 2013; Community Rugby Injury Surveillance Project, 2018). However, only 
investigating injuries resulting in eight days’ absence from RU match and/or training 
activities may result in an under-estimation of the incidence and severity of injuries occurring 
and therefore may not accurately reflect the burden of injury in the amateur cohort. The meta-
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analysis conducted in Chapter Two was essential not only to provide an overall injury 
incidence rate that more accurately reflects the injuries occurring in this population, but also 
to allow comparisons to be drawn with meta-analyses done in professional RU and adolescent 
cohorts (Table 7.1). The findings discussed in Chapter Two aided the subsequent design of 
the IRIS research strategy so that complete and accurate injury surveillance could be 
conducted within the amateur setting (Fig. 7.1). 
 
Figure 7.1 Injury surveillance inconsistencies in published literature and the IRIS Project 
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An awareness of these potential barriers also guided the design of the national survey 
conducted in Chapter Three. One barrier to injury surveillance in amateur cohorts is the 
access to qualified medical professionals and limited resources. Therefore, prior to 
implementing a surveillance system, assessing the level of staffing and resources may aid the 
implementation process. By exploring the current methods of injury surveillance and player 
monitoring in operation in amateur RU in Ireland, the need for a singular centralised system 
was justified. While the vast majority of clubs surveyed monitored injuries, the methods used 
and the staff responsible for this varied widely (Yeomans et al., 2018b). The club medical 
staff were primarily responsible for monitoring injuries, however some clubs relied on 
ancillary club staff (club secretary, coach, welfare officer etc.), which may impact the 
effectiveness and accuracy of the surveillance strategy. Understanding that multiple 
observers and non-medical observers may be acting as injury recorders influenced the design 
of the web-based surveillance system (IRISweb) and the IRIS research protocols discussed 
in Chapter Four, to ensure accuracy and completeness during data collection.  
7.3 Design and Development of IRISweb 
It has been advocated that epidemiological studies in RU should follow the World Rugby 
‘Consensus Statement on Injury Definitions and Data Collection Procedures for Studies of 
Injuries in Rugby Union’ (Fuller et al., 2007b). Potential barriers to this were highlighted in 
Chapter Two and further investigated in Chapter Three, to try anticipate any challenges 
during data collection in the target cohort (Fig. 7.1). Using the consensus statement 
guidelines on injury definitions, and the epidemiological data reviewed in Chapter Two, the 
variables to collect and monitor in this cohort were identified (Fuller et al., 2007b; Yeomans 
et al., 2018a). Following a critical appraisal of injury surveillance practices and systems in 
operation, three key elements were identified to aid quality data collection, namely; 
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data quality characteristics, operational characteristics and practical characteristics (Mitchell 
et al., 2009). These elements alongside the key findings in Chapter Three contributed to the 
choice of variables, methods of data collection, methods of data reporting and the participants 
required to gather data, providing a strong rationale for designing a bespoke web-based 
system for this cohort. This study (Chapter Three) is the first study to describe the 
development and implementation of a web-based RU injury surveillance strategy and then 
evaluate all aspects of the system, to help inform consistent approaches to injury surveillance. 
To aid injury reduction strategies, injury data must be of high quality, namely; complete, 
reliable, accurate and specific (Centres for Disease Control and Prevention, 2001). 
The availability of medical professionals to monitor and accurately diagnose injuries in 
amateur cohorts is often cited as the largest barrier to conducting injury surveillance in this 
setting (van Beijsterveldt et al., 2015). One solution that has been proposed to combat this, 
is the use of an eight day time-loss injury definition and focus given to time-loss injuries and 
not medical attention injuries (Brown et al., 2019). However, reporting injuries resulting in 
eight or more days’ absence from match and/or training is still reliant on the availability of 
someone to monitor and document injuries and therefore may not be an adequate solution to 
this barrier. During the design of the IRIS research strategy, consideration was given to the 
availability of qualified medical professionals so that both 24 hour time-loss and non time-
loss injuries could be collected in an amateur cohort. While the IRISweb system was designed 
to be used by the primary medical professional working with the Senior 1XV team of each 
participating club, it was evident from the results of the survey (Chapter Three) that this may 
not be feasible in all clubs. In cases where no regular medical professional was able to act as 
the ‘injury recorder’, consideration was given to other qualifications the ‘injury recorder’ 
may possess, for example; SAFE Rugby training, AED certification and/or first aid training. 
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To further ensure consistency in injury monitoring and diagnosis, a two-step injury recording 
system was constructed during the design of IRISweb. Every injury record required a 
‘provisional diagnosis’ to be provided upon entering a new injury (step one), however once 
a player was fit to return to play a ‘final diagnosis’ was also required (step two). This allowed 
for ‘completeness’ in data collection as a non-medical professional (coach, welfare officer 
etc.) may act as injury recorder and complete step one of the injury record for both medical 
attention and time-loss injuries. This provisional diagnosis may then be amended following 
assessment by a medical professional, further medical investigation or medical imaging 
results, so that the diagnoses were accurate (van Beijsterveldt et al., 2015). While it is 
acknowledged that injury surveillance in an amateur cohort poses additional difficulties in 
comparison to the professional setting, every effort to report injuries following the consensus 
statement guidelines should be made so that accurate conclusions may be drawn regarding 
player welfare strategies. The use of an eight day time-loss injury definition results in a lower 
overall incidence rate, under-reporting of injury recurrences and under-diagnosis of minor 
injuries (e.g. minor strains/sprains and lacerations/contusions). While these injuries may not 
result in lengthy absences from match and/or training activities, cumulatively throughout the 
season they may result in a high injury burden to the player and the team overall (Marshall 
et al., 2016; Roberts et al., 2014).  
The success, or otherwise, of any injury surveillance strategy is ultimately dependent on 
compliance (McCall, Dupont, & Ekstrand, 2016), and this is particularly important to 
acknowledge in the amateur setting where there is a reliance on volunteer staff to fulfil the 
strategy requirements (Donaldson, Leggett & Finch, 2012). Belief in the importance or value 
of the strategy may increase compliance and adherence (Ekegren et al., 2014; McCall, 
Dupont, & Ekstrand, 2016), and therefore the IRIS Project was designed to aid sharing of 
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information in order to maintain compliance throughout the season. As part of the incentive 
package offered for participating in the IRIS Project, each injury recorder was provided with 
monthly CPD literature, monthly summary reports and annual SAFE Rugby training. 
These monthly reports included a summary of the club’s injury data and an anonymised 
summary of the overall AIL injury data, with the quality of these reports listed as one of the 
best features of the IRIS strategy (Yeomans et al., 2018b). A weekly audit of the injury data 
was conducted to ensure clubs were reporting injuries in a timely manner, providing a final 
diagnosis and the number of day’s absence prior to RTP and also to ensure no incorrect or 
duplicate entries were included. The weekly audit allowed the research team to maintain 
regular contact with the injury recorders and also to solve any data-entry issues in a timely 
manner, with the majority of injury recorders reporting that the level of contact with the 
research team to be ‘very good’ (Yeomans et al., 2018b). The IRIS Project had 90% 
compliance in Season One and 89% compliance in Season Two of data collection, with these 
high rates attributed to the data auditing process, regular phone or email contact and the 
summary monthly club reports.  
The IRISweb system has been further developed and adapted, in line with a recent policy 
statement on injury surveillance in amateur RU (Brown et al., 2019). This policy statement 
expands the recommended injury severity definition to include information regarding time-
loss from scholarly and/or occupational activities and not just Rugby-related activities, due 
to the potential impact an injury may have to an amateur player’s Rugby and non-Rugby 
activities (Brown et al., 2019). Therefore, the IRISweb system now includes information 
regarding the number of days’ absence from work alongside absence from matches and/or 
training activities so that future research may investigate the various ways in which an injury 
impacts an amateur player. Once a player has recovered from an injury, the injury recorder 
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must provide a final diagnosis and also now include information regarding the person 
responsible for clearing the injury (e.g. doctor, physiotherapist, physical therapist, coach etc.) 
to ensure consistency when diagnosing injuries. These additions serve to enhance the quality 
of the data currently being collected and ensure consistency in future research. 
7.4 Epidemiological Comparison of Male and Female Injuries 
The primary aim of this doctoral thesis was to establish and compare the incidence, nature, 
mechanism and severity of injuries occurring in senior men’s and women’s amateur RU in 
Ireland. Following a critical review of the existing literature on injuries in amateur RU and a 
survey of current injury monitoring practices in operation in amateur RU in Ireland, a focus 
during the IRIS recruitment process was given to the inclusion of female teams to add much-
needed epidemiological data to the existing literature. The comparisons between male and 
female injuries in Chapters Five and Six address the overall aim of this thesis and currently, 
are the only prospective cohort studies in senior men’s and women’s amateur RU, using the 
consensus statement 24 hour time-loss injury definition (Fuller et al., 2007b).  
RU is one of the few sports where males and females compete under the same rules and 
conditions, however potential differences in the incidence and nature of injuries may exist 
due to physiological variations in speed, strength and power, or anatomical and 
biomechanical pre-dispositions to specific injuries (Hosea, Carey & Harrer, 2000; Beynnon 
et al., 2014; Sekulic et al., 2013). Overall match time-loss incidence rates for males and 
females were 49.1/1,000 player hours and 35.6/1,000 player hours respectively (Table 7.1). 
The speed and acceleration of the tackler has been shown to impact tackle-related injury rates, 
and as female players may inherently have lower levels of speed and power compared to 
males this may account for the lower overall injury incidence rate observed (Sekulic et al., 
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2013; Cross et al., 2019). Female players also had fewer matches during the season, due to 
the lower number of teams participating in the AIL, this may have resulted in less match 
congestion and longer rest periods between matches which may have influenced injury rates 
in comparison to the males (Carling et al., 2016).  
Table 7.1 Comparison of IRIS injury incidence rates with published literature 
Injury Incidence Rates 
Male Female 
Cohort/Injury Definition IRa Cohort/Injury Definition IR 
IRIS 24 hour time-loss 49.1 IRIS 24 hour time-loss 35.6 
IRIS >7 day time-loss 38 IRIS >7 day time-loss 27.1 
IRIS medical attention 3 IRIS medical attention 2.2 
Professional 24 hour time-lossb 
(Williams et al., 2013) 
81 Overall 24 hour time-lossb 
(King et al., 2019) 
19.6 
Amateur 24 hour time-lossb 
(Yeomans et al., 2018a) 
46.8 Amateur 24 hour time-loss 
(Bird et al., 1998) 
6.1d 
Amateur >7 day time-loss 
(CRISP, 2018)c 
22.8   
aIR: Incidence rates per 1,000 player hours; bMeta-analyses conducted in the specified cohort; 
cCRISP: Community Rugby Injury Surveillance Project; dIncidence rate reported per 100 
player games 
 
The time-loss injury incidence rate for males was similar to the result of the meta-analysis 
conducted in Chapter Two, but was higher than current studies reporting on injuries in 
amateur RU. This may be attributed to the high compliance rate and follow-up from IRIS 
clubs and research team during the two seasons. Another explanation may be the level of 
play as injury rates have been shown to increase with increased level of play (Williams et al., 
2013; Chalmers et al., 2012). The teams involved in the IRIS Project were selected from the 
highest level of amateur play in Ireland, whereas the RFU CRISP study encompasses players 
across semi-professional, amateur and recreational levels in the United Kingdom 
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(Yeomans et al., 2019b; Roberts et al., 2013). The injury rate observed in the female teams 
was also higher than the rate reported in a recent meta-analysis on female RU injuries. 
However, this meta-analysis included studies in elite competition-based injury surveillance 
(Rugby World Cups), collegiate injury surveillance and national team surveillance and 
therefore may be lower than the true incidence due to such varying levels of play, ages and 
duration of study (King et al., 2019). A small number of medical attention injuries (with no 
subsequent time-loss) were recorded, with the head and face the most common location of 
injury and lacerations the most common type of injury for both males and females. While 
these incidence rates are relatively low in comparison to the time-loss injuries, this highlights 
the need for adequately trained pitch-side staff to be available during match play (Roberts et 
al., 2014). Ultimately this information can inform player welfare initiatives, including; pitch-
side injury management and match-day staffing in the amateur setting.  
The top three most common injury diagnoses for males and females are shown in Figure 7.2. 
The majority of concussion injuries were sustained by the tackler in both the male and female 
cohorts. The mechanism of a concussion injury is multi-factorial, with tackle type, player 
acceleration, tackler speed, fatigue and head contact type found to be influential (Cross et al., 
2019; McCall et al., 2015). Modifications to tackle height have been trialled in an attempt to 
reduce head injury risk, however further investigation is warranted on the effect of tackle 
height on the tackler as a potential avenue to reduce concussion injury risk (Cross et al., 
2019; Tierney et al., 2018; Tierney & Simms, 2018). The relationship between correct tackle 
technique and fatigue should also be investigated, particularly in senior amateur female 
players who may have less RU experience (lower ‘training age’) and increased muscle fatigue 
due to physiological differences between the sexes (Salgado, Ribeiro & Oliveira, 2015). This 
study found that the majority of tackle-related injuries occurred in the second half of match 
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play, thus player fatigue may influence the tackle technique and the player’s resilience to the 
tackle challenge, resulting in an increased risk of injury (Cross et al., 2019; Salgado, Ribeiro 
& Oliveira, 2015). Fatigue and decreased muscle strength may also have contributed to the 
rate of ankle ligament, knee ligament and hamstring muscle injuries also observed (Fig. 7.2) 
(de la Motte et al., 2017). Risk factors for lower limber injuries include; proprioception, 
lower limb muscle strength and power, neuromuscular control and previous injury (Beynnon 
et al., 2014; Owoeye, Palacios-Derflingher & Emery, 2018; de la Motte et al., 2017). 
Therefore the incorporation of neuromuscular training and targeted strength and conditioning 
training during the warm-up or pre-season training period may impact the rate of lower limb 
injuries and also tackle-related injuries observed in this cohort. 
 




Similar to research in professional RU, the third quarter (40-60 minutes) of match play saw 
the highest occurrence of injury for males, however female players had an earlier occurrence 
of injury in the second quarter (20-40 minutes) which plateaued out into the second half. 
Due to physiological differences observed in females, lower levels of strength and power 
may result in player fatigue leading in to the half-time break, resulting in an increase in 
injuries in that quarter (McCall et al., 2015; Salgado, Ribeiro & Oliveira, 2015). 
Female players also suffered all non-contact (running in open play) injuries in the second 
half of match play (third and fourth quarters), which may be due to lower levels of muscular 
power and strength, or due to fatigue as the match progressed, particularly as the women’s 
teams in this study had smaller squad sizes and less substitute players to use during the season 
(Salgado, Ribeiro & Oliveira, 2015). The high rate of muscle and tendon strains and ligament 
sprains suffered by females early in the season enhances the premise that low levels of 
strength and inadequate pre-season preparation may be contributing to the women’s injuries. 
Similarly in the men’s teams a high rate of fractures and joint dislocations occurred early in 
the season, potentially indicating a lack of physical robustness or unrefined tackle technique 
following the off-season period (Windt et al., 2017).  
While muscle strength and fatigue may influence injuries, more often injuries result from 
interactions between various intrinsic and extrinsic risk factors and therefore an 
understanding of the complex multifactorial influences associated with injury is required 
(Nilstad et al., 2014). To date, no study in amateur RU has investigated the interaction 
between physical and non-physical risk factors investigated in Chapter Six. The subsequent 
analysis of these interactions and the generation of an injury risk profile adds to the existing 
literature regarding sport injury risk in a novel way and also enhances the understanding of 
injury risk in RU. While participation rates in women’s RU are rising (World Rugby, 2019b), 
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in Ireland there are considerably fewer senior amateur female clubs competing at AIL level 
compared to males. Therefore, the potential injury risk factors were analysed for four male 
clubs and one female club together to create the injury risk profiles discussed in Chapter Six 
(Fig. 7.3). Due to the differences in injury characteristics explored in Chapters Five and Six, 
future research should investigate injury risk factors for males and females separately, 
if possible, so that tailored injury reduction and player welfare strategies may be designed 
and implemented. Two influential injury risk profiles emerged and an association between 
the influential variables and in-season injury was observed (Fig. 7.3).  
 
Figure 7.3 Injury risk profiles (Yeomans et al., 2019b) 
Age has been found to be a risk factor for injury, and in particular for muscle strains 
(Murphy, Connolly & Beynnon, 2003). However, as non-modifiable risk factor it should be 
noted but viewed in relation to other potential factors for injury. The first injury risk profile 
indicates that, alongside age, a navicular drop of >10mm (indicating an over-pronated foot 
type) and playing on an artificial pitch was associated with an in-season injury. It has been 
shown that more foot injuries and thigh haematomas occur when playing on an artificial pitch 














and playing surface (Murphy, Connolly & Beynnon, 2003). While only one team in the 
cohort examined in Chapter Six regularly used an artificial pitch, the interaction of foot 
position and playing surface was still found to be influential in the occurrence of an injury 
and therefore future research should investigate this relationship more closely in an effort to 
reduce injury risk. The second risk profile replaced ‘pitch surface’ with ‘groin muscle 
strength’ and decreased adductor strength has often been cited as a risk factor for injury in 
sports such as Gaelic Football, soccer and Australian Football (Whittaker et al., 2015). 
In Chapter Six an association between reduced adductor muscle strength and subsequent 
groin injury for the backs players. The severity of RU lumbo-pelvic hip injuries may be 
reduced by tailored prevention strategies and therefore testing adductor muscle strength in 
pre-season may highlight players that would benefit from a prevention programme 
(Evans, Hughes & Williams, 2018). The adductor squeeze test is performed clinically in three 
different ranges of hip and knee flexion; 0°, 45° and 90° to elicit groin pain and adductor 
muscle activity however it has been reported that performing the adductor squeeze test at 45° 
of hip and knee flexion is the optimal position to elicit maximal groin muscle activity 
(Delahunt et al., 2011). As discussed in Chapter Six, testing in the three different ranges of 
hip and knee flexion may be of benefit, as adductor strength at 45° of hip and knee flexion 
influenced the incidence of injury, and adductor strength at 0° of hip and knee flexion was 
associated with groin injuries for the backs. Therefore, pre-season screening of groin strength 
in three different positions, may aid the development of a tailored prevention strategy to 





7.5 Summary of Key Findings 
The key findings of this doctoral thesis have been discussed in detail in the previous chapters. 
These findings are summarised below:  
Injuries Across Various Amateur RU Cohorts 
 A pooled incidence rate of 46.8/1,000 player hours was calculated for senior amateur 
male RU, from six previously published epidemiological studies.  
 Forwards had a higher incidence of injury compared to backs.  
 Injuries to the tackler were higher than injuries to the ball carrier.  
Injury Surveillance Barriers and Facilitators 
 In Ireland, 91% of AIL clubs monitored injuries prior to the IRIS Project, but the 
person responsible for this and methods used were inconsistent and lacked structure.  
 Player compliance and regular notifications to update the web-based surveillance 
system were found to be facilitators to conducting injury surveillance.  
 Poor player adherence and availability of medical professionals were cited as barriers 
to conducting injury surveillance.  
Injury Comparisons in Male and Female Irish Amateur RU 
 The time-loss match injury incidence rates were 49.7/1,000 player hours and 
35.6/1,000 player hours for males and females respectively.  
 The incidence rates of medical attention injuries (that resulted in no time-loss from 
RU match and/or training activities) were 3/1,000 player hours and 2.2/1,000 player 
hours for males and females respectively.  
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 Concussion and ATFL sprains were the most common diagnoses for both males and 
females.  
 ACL injuries resulted in lengthier absences from RU match and/or training activities 
in females compared to males (307.2 days’ absence/1,000 player hours versus 200.3 
days’ absence/1,000 player hours).  
 The majority of muscle and tendon strains and ligaments sprains sustained by females 
occurred in the first three months of the season, whereas males sustained more 
fractures and joint dislocations during the same time period. 
 Females had a high incidence of injury in the second quarter of match play, whereas 
males had the highest injury incidence in the third quarter. 
Injury Mechanisms and Risk Factors 
 The majority of concussions were sustained by the tackler in both males and females.  
 In females, all non-contact injuries occurred in the second half of match play. 
 Forwards sustained more injuries overall than the backs, in both males and females, 
and had a higher injury risk (OR: 1.32, 95% 1.031-1.689). 
 The ball carrier and the tackler had the same injury incidence rate in males, whereas 
in females the ball carrier sustained more injuries than the tackler. 
 The inside centre sustained the most injuries in both male (9.5/1,000 player hours) 
and female (12.9/1,000 player hours) teams.  
 In the backs, decreased groin strength was associated with subsequent groin injury.  
 Two injury risk profiles emerged;  
o Age + Foot Posture + Pitch Surface 
o Age + Foot Posture + Groin Muscle Strength 
154 
 
7.6 Limitations  
The specific limitations of each study have been previously mentioned in the respective 
chapters (Chapters Two-Six inclusive). In summary the main limitations of this thesis are 
provided below:  
 The low number of studies included in the meta-analysis and the inclusion of one 
study using an eight day time-loss injury definition. The inconsistencies in reporting 
injury data in amateur RU may have impacted the results of the meta-analysis despite 
weighting the studies to improve accuracy.  
 The survey discussed in Chapter Three was conducted in AIL clubs only. These 58 
clubs represent the highest level of amateur RU in Ireland and therefore the results 
may not be indicative of the amateur RU population as a whole in Ireland.  
 The results of the survey in Chapter Three pertain to the Senior 1XV team in each 
club. Injury monitoring practices may differ at lower levels of play (Senior 2XV, 
U20s, U18s etc.). 
 In some clubs, non-medical professionals acted as the injury recorder due to limited 
resources.  
 The frequency and duration of training sessions were not recorded and therefore 
training injury incidence rates could not be calculated.  
 The lower number of female participants overall, the differences in the women’s 
league structure and the number of games played by the female teams may impact the 
comparisons drawn.  
 In Chapter Six, the male and female players were analysed together to create the 
injury risk profiles. Due to the smaller number of female clubs playing at AIL level 
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in Ireland, and subsequently the low number of female participants in IRIS, only one 
female team were included in the testing.  
 The injury recorder did not have to specify who diagnosed the injury (doctor, 
physiotherapist, physical therapist etc.) and this may have impacted consistency in 
recoding injuries. This has now been adapted moving forward with the IRIS Project.  
 Injury severity was calculated based on total number of days’ absence from match 
and/or training activity and did not account for days’ absence from work and/or 
college. This has now been adapted moving forward with the IRIS Project. 
7.7 Potential Impact 
This doctoral thesis has numerous practical implications for medical professionals working 
in RU, governing bodies and welfare committees, RU coaches and players. The potential 
impact of this research has been separated into factors that will impact Rugby-related injuries 
(7.7.1) and factors that will impact injury surveillance strategies (7.7.2). These are 
summarised below; 
7.7.1 Potential Impact on Rugby-related Injuries 
 Concussion: As one of the most prolific injuries in RU, concussion injuries and 
methods to reduce concussion risk are the topic of much discussion. Various 
modifications to the laws of the game have been trialled in an attempt to reduce the 
rate of these injuries. Concussion was the most common diagnoses for both males 
and females in the current cohort, with the majority of concussions sustained by the 
tackler. An understanding of the mechanism of concussion injury occurrence may 
influence player welfare initiatives and coaching strategies in this cohort.   
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 Female Injuries: Females had a higher early occurrence of injury during the second 
quarter of match play, which plateaued across the third and fourth quarters. 
Females also suffered all non-contact injuries in the second half of the match. 
While the number of female players is rising in Ireland, the senior female teams in 
the current study had smaller squad sizes and therefore less substitute players than 
their male counterparts. This finding emphasises the need to examine current training 
loads, training periodisation practices and strength and conditioning programmes in 
this cohort, particularly given the smaller squad sizes available.  
While the rate of ACL injuries was comparable between males and females, they 
resulted in a lengthier absence from match and/or training activities in females. 
The high burden of an ACL injury on a player and team should be considered during 
the management and rehabilitation following an ACL injury.  
 Timing of Injury: The majority of injuries in both males and females occurred in the 
first three months of the RU season. In particular, the majority of muscle and tendon 
strains and ligament sprains sustained by the female teams were during these months, 
while the males suffered the majority of fractures and joint dislocations during these 
months. This key finding may aid RU coaches and strength and conditioning coaches 
working in amateur RU, in developing appropriate pre-season training protocols to 
ensure players are adequately prepared for the demands of the upcoming season.  
 Positional Differences: Forwards sustained more injuries than the backs in both the 
male and female teams. When controlling for gender, number of matches played, age 
and BMI, forwards had a 30% increased chance of an injury occurring compared to 
the backs. However, the player sustaining the most injuries overall was the inside 
centre in both males and females. Therefore, the positional demands observed in RU 
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may be a factor for injury and an understanding of this may influence training regimes, 
player substitutions and welfare strategies. 
 Injury Risk Profiling: Decreased groin muscle strength at pre-season was associated 
with a subsequent in-season groin injury. The interaction of age, foot posture and 
groin muscle strength was also associated with a subsequent injury occurrence. 
Testing of adductor muscle strength in pre-season may identify players that would 
benefit from a tailored intervention to reduce this injury risk.   
7.7.2 Potential Impact on Injury Surveillance Strategies 
Methods of injury surveillance and injury definitions varied widely across the literature on 
amateur RU injuries, thus making inter-study comparisons difficult. A clear understanding 
of injury risk is fundamental to any sport governing body’s risk management strategy and 
player welfare initiatives. Therefore, comprehensive and robust injury surveillance data is 
required to ascertain the incidence and aetiology of injuries occurring. The current study 
developed a systematic approach to conducting injury surveillance and the potential impact 
of this approach on future injury surveillance strategies is detailed below: 
 Implementation Practices: Conducting injury surveillance in amateur cohorts may 
present additional difficulties in comparison to the professional setting. The 
implementation of a surveillance system using a two-step injury recording process 
can be of benefit in cohorts with limited access to qualified medical professionals 
reporting injuries. The two-step approach to recording injuries, designed and 
discussed in detail in this doctoral thesis, allows for completeness in recording all 
injury events and accuracy in injury diagnosis to ensure consistent and 
comprehensive injury data is collected and reported.  
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Prior to implementing a surveillance strategy consideration should be given to the 
resources and staff available to fulfil the requirements of the strategy. In settings 
where access to qualified medical professionals may be limited, ancillary club/team 
staff with alternative qualifications (e.g. SAFE Rugby training, AED certification 
and/or first aid training) may be a suitable cohort to implement the surveillance 
strategy. This, alongside the aforementioned two-step injury recording process, may 
allow for time-loss and non time-loss injuries to be accurately monitored and recorded.  
 Compliance and Adherence: The success of a surveillance strategy is ultimately 
reliant on compliance. By creating a systematic auditing process (Appendix 9.5.3) 
any inactive clubs and any incomplete or incorrect injury records were identified in a 
timely manner. Regular auditing of the injury data may ensure accuracy and 
consistency, while also providing a platform to maintain regular contact with the 
study participants. Regular notifications to update the web-based system was cited as 
a facilitator to conducting injury surveillance, thus maintaining consistent contact 
with the participants may aid compliance.  
Belief in the importance of a surveillance strategy may improve adherence with the 
strategy. During the design of the IRIS research strategy, consideration was given to 
various methods that may enhance participants’ belief in the importance of 
conducting injury surveillance and thus aiding in maintaining compliance. 
Each month, participating clubs were provided with relevant CPD literature and 
monthly summary reports (Appendices 9.7.1-9.7.4). These monthly reports included 
a summary of the club’s injury data and an anonymised summary of the overall AIL 




7.8 Future Recommendations 
While it is widely acknowledged that injuries in RU are high in relation to other non-collision 
based sports (Williams et al., 2013), inconsistencies in methods of injury data collection, 
injury definition and injury reporting have been observed across the literature on senior 
amateur men’s and women’s RU. This has resulted in little consensus regarding the true 
incidence and nature of injury occurring in this cohort and the mechanisms by which these 
injuries are occurring. This thesis has made a substantial contribution to establish the 
incidence of injuries occurring in male and female amateur RU, however there is a need for 
further investigation and research in this area. In each chapter (Chapters Two-Six) specific 
recommendations for future research were discussed, however further potential avenues of 
research are provided below: 
7.8.1 Longitudinal Injury Surveillance  
The IRIS Project focused on the highest level of amateur player in Ireland in order to design, 
develop and evaluate the IRISweb system. Further recruitment across lower divisions may 
provide a clearer understanding of the injuries sustained and also the impact on non-Rugby 
activities in this cohort. Previous research has indicated that increased competitiveness and 
level of play may result in a higher rate of injuries (Gabbett, 2003). However, it is also 
possible that teams playing at a lower level may have less access to medical professionals 
and therefore injuries may be under-reported or misdiagnosed (Donaldson & Finch, 2012; 
Donaldson, Leggett & Finch 2012; van Beijsterveldt et al., 2015). Future research in this area 
should continue using the two-step injury recording process in an attempt to collect robust 
and accurate data. In addition, an education strategy for non-medical injury recorders on 
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injury definitions, terminology and basic injury management may be included to ensure high 
quality data is being reported.  
Longitudinal comprehensive injury surveillance in younger players across various club and 
school grades is necessary as it is possible that these cohorts may exhibit differences in injury 
characteristics. Previous research has indicated that the frequency and type of tackle differs 
across age groups and levels of play, and given the high rate of tackle-related injuries 
observed in this study further recruitment of other age groups and competitive levels is 
warranted (McIntosh et al., 2010). Future injury reduction strategies may need to be tailored 
depending on the age and level of play of the cohort to maximise adherence and benefit.  
The IRIS Project is the first study to prospectively investigate injuries in senior women’s 
amateur RU over two seasons. Due to the lower number of female clubs participating at this 
level, fewer female teams were recruited in comparison to the males. Where possible, future 
research should endeavour to recruit more female teams, with varying levels of experience, 
different playing surfaces and age groups to better understand the risk of injury in the female 
cohort. This would facilitate direct comparisons to the male cohort and subsequently 
influence targeted player welfare strategies.  
7.8.2 Concussion and the Tackle Event 
Concussion is one of the most high profile injuries in RU with modifications to tackle height, 
tackle law enforcement and tackle technique often investigated in an attempt to reduce head 
injury risk (Burger et al., 2017; Fuller et al., 2009; Tierney et al., 2018; Tierney & Simms, 
2018). Concussion was the most common injury for both males and females in this study, 
with the majority of concussion injuries suffered by the tackler. To date, research into the 
impact of tackle height on concussion injury risk has focused on the ball carrier and not the 
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tackler (Tierney et al., 2018; Tierney & Simms, 2018). With the high rate of concussion 
injuries suffered by the tackler, perhaps focus should now be directed towards the impact of 
tackle height on the tackler as an avenue to reduce injury risk.  
Correct tackle technique may also reduce injury risk and therefore education and training 
initiatives should be implemented, particularly in the female game where players had less 
RU experience than their male counterparts (Burger et al., 2017). While RU experience may 
influence tackle technique, fatigue may also play a role as the majority of tackle-related 
injuries occurred in the second half of match play (Gabbett, 2016; Burger et al., 2017). 
Future research should investigate tackle technique under fatigued circumstances and 
potentially incorporate a strength training programme to combat fatigue-related injuries.  
7.8.3 Injury Reduction Strategies 
The current study recorded high rates of ankle ligament, knee ligament and hamstring muscle 
injuries in both males and females. As outlined in the TRIPP model (Fig. 1.1), this 
epidemiological data should now inform the design of a prevention strategy (TRIPP Stage 
Three). Previous research has indicated that risk factors for lower limb injuries, particularly 
ankle and knee ligament injuries, include; proprioception, lower limb muscle strength and 
power, neuromuscular control and previous injury (Beynnon et al., 2014; Owoeye, Palacios-
Derflingher & Emery, 2018; de la Motte et al., 2017). Given the rate of lower limb injuries 
found in the current study, there is a clear need for controlled intervention studies aimed at 
reducing lower limb injury risk in male and female amateur RU. The incorporation of 
neuromuscular training and targeted strength and conditioning training into the warm-up or 
pre-season training period may minimise the risk of lower limb injury in amateur RU and the 
subsequent burden of injury. 
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Groin muscle strength, and its interaction with age and foot posture type, was found to be 
influential in the occurrence of injury, with low levels of adductor muscle strength also 
associated with subsequent groin injury. While the rates of hip and groin injuries were low 
in comparison to other lower limb injuries, the majority of hip and groin injuries were severe 
and resulted in more than 28 days’ absence from match and/or training activities. 
Tailored prevention strategies have been shown to reduce the severity of lumbo-pelvic hip 
injuries, but did not impact the rate of these injuries. Further investigation into targeted 
strategies aimed at reducing the rate and severity of hip and groin injuries is warranted. 
Incorporating the adductor squeeze test into pre-season training may also highlight players 
that would benefit from a tailored strength and conditioning programme, in order to reduce 
injury risk.  
Female players had a high early occurrence of injury in the second quarter of match play 
which plateaued out into the third and fourth quarters. It was also found that 83% of non-
contact injuries in females were sustained in the fourth quarter of match play. The female 
teams in the current study had smaller squad sizes and therefore less substitute players 
compared the males, and this may have impacted the mechanism and timing of injuries 
observed. However, other possible explanations may be insufficient pre-season and/or in-
season training loads, levels of strength and power or inadequate match warm-up routines. 
Future research should investigate the potential benefit of a targeted strength and 
conditioning training programme in reducing women’s Rugby-related injuries. 
This intervention strategy, alongside the above-mentioned investigations into pre-season 
training and in-season training loads, may aid in reducing the incidence and severity of 
injuries occurring in amateur RU.  
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7.8.4 Training Load and Injury 
One limitation of the current study is that training frequency, duration, intensity and load 
were not recorded. While the majority of injuries occur in match play, previous research has 
reported an association between training load and injury risk in RL and professional RU 
(Gabbett, 2004; Hulin et al., 2016; Coughlan et al., 2011; Williams et al., 2017; Trewartha 
et al., 2008). Future research should monitor training load in both male and female amateur 
RU to see if similar associations exist as shown in professional RU and RL. In the current 
cohort, the majority of injuries occurred in the first three months of the season. These three 
months also saw the majority of muscle and tendon strains and ligament sprains in females, 
and the majority of fractures and joint dislocations in males. Further investigation into pre-
season preparation, training load and training periodisation may highlight potential avenues 
to reduce the injuries observed early in the season. Exploring these factors further will aid 
the development and implementation of injury reduction strategies encompassing appropriate 
pre-season and in-season training loads, strength and conditioning programmes and training 
techniques to ensure players are adequately prepared and physically robust to cope with the 
demands of the RU season. 
7.8.5 Intrinsic and Extrinsic Injury Risk Factors 
The current study conducted pre-season testing (Chapter Six) to investigate various intrinsic 
and extrinsic risk factors that may be associated with injury. A small sample size was used 
and due to limited senior amateur female clubs overall, only one female club was included 
in the screening. A closer examination of these potential risk factors in pre-season, and also 
continued testing in-season, may provide a clearer understanding of the mechanism by which 
injuries are occurring. While no association between the non-physical variables chosen and 
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injury was found, further investigation into other psychological factors should be considered. 
In particular, monitoring sleep quality using the PSQI throughout the entire season may have 
highlighted any associations between sleep and injury risk. Screening could also be expanded 
to include upper limb physical tests and sport specific outcome measures due to the dynamic 
nature of RU and injury occurrence. Further research into various factors that may influence 
injury will ultimately aid the development of targeted injury reduction strategies 
7.9 Conclusion 
The aim of this doctoral thesis was to establish and compare the incidence, nature, 
mechanism and severity of injuries occurring in senior men’s and women’s amateur RU in 
Ireland, with a view to informing future injury reduction strategies. Following a review of 
injury surveillance and prevention strategies in operation in amateur sport, and in particular 
amateur RU, it was evident that a novel approach was required to achieve this aim. A bespoke 
web-based surveillance strategy, using a two-step injury record was designed and developed 
specifically for an amateur RU cohort, resulting in the IRIS Project being the only prospective 
longitudinal injury surveillance study currently in senior amateur RU using a 24 hour time-
loss injury definition. By openly discussing the process of designing and developing the 
IRIS Project strategy and web-based system, this doctoral thesis serves to inform the wider 
community and demonstrate that high quality injury surveillance using a 24 hour time-loss 
injury is feasible in an amateur cohort.  
RU is one of the only sports where men and women compete under the same laws of the 
game and game conditions, however no prospective longitudinal study investigating injuries 
in senior amateur women’s RU has been conducted to date, making comparisons between 
men’s and women’s Rugby-related injuries impossible. This doctoral thesis is the first to 
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prospectively monitor women’s RU injuries over two seasons, in order to compare the nature, 
severity and mechanism of injuries occurring between male and female RU players. 
While concussion and ankle ligament sprains were the most common injuries for both males 
and females further investigation into the mechanism and timing of these injuries may aid 
the development of targeted injury prevention strategies. Tailored strength and 
neuromuscular training programmes may impact the high rate of non-contact injuries 
suffered by females in the second half of match play and the high rate of muscle and ligament 
injuries suffered by females early in the season. Ensuring that players participate in an 
appropriate pre-season training period incorporating the development of strength and power 
may reduce the high rate of fractures and joint dislocations early in the season and the high 
rate of hamstring injuries suffered by males.  
The findings of this thesis work provide an original contribution to the existing literature on 
injuries in amateur RU and has important implications for future player welfare initiatives 
and injury prevention policies. By establishing the incidence, nature, severity and mechanism 
of injuries, this doctoral thesis serves to inform future injury reduction strategies and enhance 
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Appendix 9.1 Supplementary Tables 
Appendix 9.1.1 Supplementary Tables Chapter Two; Included Articles for Systematic Review and Meta-analysis (n=6) 
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Appendix 9.1.2 Supplementary Tables Chapter Two; Excluded Articles for Systematic 
Review and Meta-analysis (n=93) 
Title Author Year Reason 
Temporal patterns of injury during a 
Rugby season 
Alsop 2000 Incidence previously reported in Bird 
1998 
Playing conditions, player preparation & 
Rugby injury: a case-control study 
Alsop 2005 No reported injury incidence rates 
Spinal injuries in NZ RU & RL Armour 1997 Retrospective; spinal only not overall 
rates 
Croatian Rugby Project. Part II: Injuries Babic 2001 Retrospective 
Concussion among U20 Rugby Union 
players in Ireland 
Baker 2013 Retrospective 
Club & Academy U20 
Cervical spinal cord injury in RU & RL Berry 2006 Retrospective; cervical spine only not 
overall rates 
Focus on cervical spine traumatism of 
the Rugby player in France 
Bohu 2008 Retrospective short survey 
Declining incidence of catastrophic 
cervical spine injuries in French RU 
Bohu 2009 Retrospective; cervical spine only not 
overall rates 
Epidemiology of 1345 shoulder 
dislocations in French RU 
Bohu 2015 Mix of XV, XII, & VII – not isolated 
in results; shoulder only 
Incidence & Nature of Most Common 
Rugby Injuries sustained in Argentina 
Bottini 2000 No incidence reported with regards 
exposure 
Eccentric knee flexor strength & risk of 
hamstring injuries in Rugby Union 
Bourne 2015 No reported injury incidence rates 
Recent Trends in Rugby Union Injuries Brooks 2008 Commentary article 
Incidence of Rugby related catastrophic 
injury in SA 
Brown 2013 Professional and Amateur incidence 
rates not isolated in results 
The BokSmart intervention programme 
is associated with improvements in 
injury prevention behaviours of RU 
players 
Brown  2015 No reported injury incidence rates  
Effectiveness of nationwide BokSmart 
Rugby injury prevention on catastrophic 
injury rates 
Brown 2016 Amateur status not specified or 
isolated in results 
The epidemiology of women’s Rugby 
injuries 
Carson  1999 Elite cohort 
Tackling Rugby injuries: lessons learned 
from the implementation of a 5-year 
sports injury prevention programme 
Chalmers 2004 Commentary article, no report on 
injury incidence rates 
Shoulder injuries in Rugby players De Beer 2009 Commentary article, no report on 
injury incidence rates 
Tackling Rugby injuries Edgar 1995 Commentary article, no report on 
injury incidence rates 
Rugby injury: an epidemiological study Egocheaga 2003 Elite cohort – unable to access English 
version of full article 
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Three month prospective study of 
Injuries in amateur Rugby & Soccer 
Farnan 2013 College cohort and 3month duration 
(not full season) 
Injury risks associated with tackling in 
RU 
Fuller 2010 Elite cohort 
Risk of injury associated with RU 
played on artificial turf 
Fuller  2010 Elite cohort 
Epidemiology of Rugby Injuries Garraway 1995 Same cohort and results reported in 
Garraway 2000 
Factors influencing tackle injuries in 
RU football 
Garraway 1999 No reported injury incidence rates 
Evaluation of RugbySmart Gianotti 2009 Retrospective 
Female’s Rugby practice and traumatic 
injury incidence 
Gutierrez 2009 No English version of article 
Epidemiology and injury incidence in 
RU 
Harris 2010 R/V article – no empirical data 
Spinal injuries in RU: lessons and 
responsibilities 
Haylen 2004 Commentary article, no report on 
injury incidence rates 
Management of facial injuries in RU Hayton 2004 Questionnaire; no reported injury 
incidence 
Shoulder injuries in Rugby players: 
mechanisms, examination and 
rehabilitation 
Helgeson 2014 Commentary article, no report on 
injury incidence rates 
Spinal cord injuries in SARU Hermanus 2010 Retrospective 
Amateur status not specified or 
isolated in results 
Incidence, Risk & Protective Factors of 
Mild TBI in cohort of non-professional 
Australian Rugby Union Players 
Hollis 2009 TBI not overall injury surveillance, 
school and age grade cohort – not 
senior 
Prevalence of dental trauma & use of 
mouthguards in RU players 
Ilia 2014 Retrospective 
Injury Incidence & Balance in Rugby 
Players 
Jaco 2014 College cohort (U21) 
Self-reported headgear use and 
concussions among collegiate men’s RU  
Kahanov 2005 Retrospective 
Epidemiological review of injuries in 
RU 
Kaux 2014 Review – no empirical data 
Collegiate RU injury patterns Kerr 2008 College cohort (U21) 
Concussion in amateur Rugby identified 
with use of rapid visual screening tool  
King 2013 RU & RL not isolated in results  
King-Devick tool useful in management 
of concussion 
King 2015 RU & RL not isolated in results 
Epidemiological comparison of injuries 
in school & club Rugby 
Lee 1996 Results originally reported in 
Garraway 1995/2000 
The Influence of environmental factors 
on Rugby football injuries 
Lee 2000 Results originally reported in 
Garraway 1995/2000 
Influence of pre-season training, fitness 
& existing injury on subsequent injury 
Lee 2001 Results reported in Garraway 2000 
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Influence of Rugby injuries on players’ 
subsequent health & lifestyle 
Lee 2001 Results reported in Garraway 
1995/2000 
Knee injuries in women collegiate 
Rugby players 
Levy 1997 Retrospective 
Initial investigation of injuries in 
women, men & youths Rugby Union  
Lewis 1996 Unable to retrieve full text 
Injury data collection in the Rugby 
codes 
Lower 1995 Review – no empirical data 
Shoulder Injury Incidence & Severity 
through identification of Risk Factors 
Lynch 2013 No incidence reported with respect 
exposure 
Tackle Characteristics & Injury in a 
cross-section of Rugby Union Football  
McIntosh 2010 No incidence reported with respect 
exposure 
Rugby injuries McIntosh 2005 Paediatric population 
Serious neck injuries in U19 RU players MacLean 2012 Age criteria; Retrospective case series 
Epidemiology of Rugby football injuries MacLeod 1995 Results reported in Garraway 1995 
Injury trends and prevention in RU 
football 
MacQueen 2010 Commentary article, no report on 
injury incidence rates 
Increase in spinal injury among RU 
players in Fiji 
Maharaj 1998 Commentary article, no report on 
injury incidence rates 
Evaluation of protective equipment for 
prevention of injuries RU 
Marshall 2005 Results reported in Bird 1998 
Orofacial trauma & Rugby in France Muller-Bolla 2003 Elite cohort 
Spinal cord injuries in RU Noakes 1995 Letter to editor  
Risk factors for injury with or without 
past history in collegiate Rugby players 
Ogaki 2014 College cohort 
BokSmart – the South African Rugby’s 
national Rugby safety and injury 
prevention programme 
Patricios 2014 Descriptive report of BokSmart 
programme – no injury incidence rates 
Incidence of injury among male & 
female intercollegiate Rugby players 
Peck 2013 Includes both 7s and 15s but not 
separated in results; collegiate 
Rugby Union injuries: Patterns and 
prevention 
Powell 1998 Commentary article, no report on 
injury incidence rates 
The NZ RIPP VI Quarrie 2001 Results reported in Bird 1998 
Rugby Union injuries to cervical spine 
and spinal cord 
Quarrie 2002 Review article on spinal injuries only 
Evaluation of mouthguard requirement 
and dental injuries in NX Rugby Union 
Quarrie 2005 No reported injury incidence rates 
Effect of nationwide injury prevention 
programme on spinal injuries in NZRU 
Quarrie 2007 Retrospective; spinal injuries only 
Incidence & nature of medical 
attendance injuries in England 
community RU 
Roberts 2014 Medical attendance injuries, not 
specifically time-loss injuries 
Epidemiology, morbidity & outcome of 
fractures in RU 
Robertson 2013 No incidence reported with respect 
exposure 
Severe cervical spinal cord injuries 
related to RU & RL 
Rotem 1998 Retrospective; spinal cord injuries only 
Spinal cord injuries in RU players Savage 1995 Commentary article, no report on 
injury incidence rates 
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Rugby injuries to cervical spine & spinal 
cord 
Scher 1998 Retrospective; cervical and spinal 
injuries only 
Risk factors for mild traumatic brain 
injuries in Rugby players 
Schick 2010 Commentary article, no report on 
injury incidence rates 
Dental injuries & its prevention in Swiss 
Rugby 
Schildnecht 2012 Retrospective survey 
Disabling injuries of cervical spine in 
Argentina over last 20 years 
Secin 1999 Retrospective; cervical spine only 
Unique insight into incidence of Rugby 
injuries using ref reports 
Sharp 2001 Age & amateur status not specified or 
isolated from results 
Spinal injuries in Irish Rugby Shelly 2006 Retrospective; spinal injuries only 
Comparative incidence of reported 




2008 Retrospective; concussion only 
The impact of the 21st century on Rugby 
injuries 
Silver 2002 Commentary article, no report on 
injury incidence rates 
Shoulder Injuries in England 
Community Rugby Union 
Singh 2016 Same cohort as Roberts 2014&2013 
Does generalized ligamentous laxity 
increase seasonal incidence of injuries in 
Male 1st division club Rugby players 
Stewart 2004 No incidence reported with respect 
exposure 
Incidence, severity & type of cervical 
spine injury in men’s amateur RU 
Swain 2010 Cervical spine injuries only, not 
overall injury rates 
Association of ground hardness with 
injuries in RU 
Takemura 2007 Results reported in Schneiders  
Injury characteristics in Japanese 
collegiate RU through 1 season 
Takemura 2009 College cohort, not senior 
Prevention of oro-facial injury via use of 
mouthguards among male Rugby 
players 
Tanaka 2015 No reported injury incidence rates 
Incidence, type & Nature of I Athletes of 
Rugby Sao Jose at the 2014 season 
Toledo 2015 No full text in English  
?Elite 
Rugby Injury in Kingston, Canada Underhill 2007 Retrospective 
UL injury in RU Usman 2013 Upper limb injuries only, not overall 
injury rates 
Injury surveillance in a Rugby 
tournament 
Wekesa 1996 Elite cohort 
Retrospective study of cervical spine 
injuries in American Rugby 
Wetzler 1996 Retrospective; cervical spine only 
Rugby, injury & the Lions Williams 1997 Commentary article, no report on 
injury incidence rates 
Comparison of injuries in American 
college football & club Rugby 
Willigenburg 2016 College cohort, not senior 
The nature and circumstance of tackle 
injuries in RU 
Wilson 1999 Results reported in Bird 1998 
Survey on sports injury of female Rugby 
players 
Yan 2007 Amateur & union status not specified 
or isolated from results 




Appendix 9.1.3 Supplementary Tables Chapter Five; Match Injury Location 
TIME-LOSS INJURIESa 
MALE FEMALE 
Location IRb Severityc  Location IRb Severityc  
Head/face 7.6 21 (21-27) Head/face 6.9 21 (20-32) 
Cervical spine 2.6 7 (5-14) Cervical spine 1.4 14 (8-19) 
Thoracic spine 0.4 12 (7-14) Thoracic spine 0.3 5 (-) 
Lumbar spine 1.3 13 (7-16) Lumbar spine 0 0 
Chest/ribs/trunk 1.9 13 (6-60) Chest/ribs/trunk 0.3 49 (-) 
Clavicle 0.4 14 (7-49) Clavicle 1.1 12 (8-35) 
Shoulder 7.5 22 (7-43) Shoulder 5.0 17 (7-45) 
Upper arm 0.2 7 (2-32) Upper arm 0 0 
Elbow  0.8 9 (7-19) Elbow 0.9 7 (7-33) 
Forearm/wrist 0.4 48 (23-70) Forearm/wrist 0.6 80 (43-96) 
Hand/finger/thumb 2.5 31 (5-56) Hand/finger/thumb 3.7 44 (7-50) 
Pelvis/buttock 0.2 14 (10-20) Pelvis/buttock 0 0 
Hip/groin 1.4 14 (7-27) Hip/groin 0.6 10 (6-13) 
Anterior thigh 2.9 10 (7-21) Anterior thigh 0.9 3 (1-3) 
Posterior thigh 4.4 22 (14-35) Posterior thigh 1.1 28 (4-62) 
Knee 5.8 27 (14-85) Knee 6.1 36 (11-87) 
Calf 1.0 18 (9-39) Calf 0.6 4 (2-9) 
Shin 0.6 32 (13-72) Shin 0 0 
Ankle 6.0 18 (8-41) Ankle 5.2 20 (11-73) 
Foot/toes 1.2 20 (7-47) Foot/toes 0.9 21 (15-40) 
a24 hour time-loss injuries from Seasons 1&2 combined; bIR: Incidence rates per 1,000 player hours; cSeverity: 
Total days absence summarised using median and interquartile range 
 
Appendix 9.1.4 Supplementary Tables Chapter Five; Match Injury Nature 
TIME-LOSS INJURIESa 
MALE FEMALE 
Nature IRb Severityc  Nature IRb Severityc  
Strains 14.9 15 (7-29) Strains 6.4 10 (4-19) 
Sprains 12.2 22 (10-41) Sprains 14.1 14 (8-35) 
Haematoma/contusion 6.6 9 (7-21) Haematoma/contusion 2.4 3 (3-14) 
Concussions 5.6 21 (21-28) Concussions 5.5 21 (20-32) 
Fractures 3.4 49 (35-78) Fractures 4.1 53 (45-73) 
Dislocation/subluxation 2.4 64 (35-108) Dislocation/subluxation 1.1 159 (35-295) 
Neurological 2.1 8 (7-14) Neurological 0.3 27 (15-48) 
Lacerations 1.1 2 (1-7) Lacerations 0.6 22 (7-36) 
Other 0.8 23 (8-70) Other 1.1 7 (7-10) 
a24 hour time-loss injuries from Seasons 1&2 combined; bIR: Incidence rates per 1,000 player hours; cSeverity: 
Total days absence summarised using median and interquartile range 
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Appendix 9.1.5 Supplementary Tables Chapter Five; Match Injury Burden 
TIME-LOSS INJURIESa 
MALE FEMALE 
Diagnosis IRb Burdenc Diagnosis IRb Burdenc 
Anterior cruciate ligament  0.8 200.3 Anterior cruciate ligament  0.9 307.2 
Concussion 5.6 175.8 Concussion 5.5 154.1 
Glenohumeral joint 
dislocations 
1.0 149.3 Tibia/ankle fractures 1.1 146.7 
a24 hour time-loss injuries from Seasons 1&2 combined; bIR: Incidence rates per 1,000 player hours; cBurden: 
Total days absence per 1,000 player hours 
 
Appendix 9.1.6 Supplementary tables Chapter Five; Match Injury Location 
MEDICAL ATTENTION INJURIESa 
MALE FEMALE 
Location IRb Location IRb 
Head/face 1.2 Head/face 0.6 
Cervical spine 0.3 Cervical spine 0 
Chest/ribs/trunk 0.4 Chest/ribs/trunk 0 
Shoulder 0.3 Shoulder 0.6 
Upper arm 0.1 Upper arm 0 
Elbow 0.1 Elbow 0 
Hand/finger/thumb 0.2 Hand/finger/thumb 0 
Anterior thigh 0.1 Anterior thigh 0.6 
Knee 0.1 Knee 0.2 
Calf 0 Calf 0.2 
Ankle 0.2 Ankle 0 
aMedical attention injuries (no time-loss) from Seasons 1&2 combined; bIR: Incidence rates per 1,000 player 
hours 
 
Appendix 9.1.7 Supplementary Tables Chapter Five; Match Injury Nature 
MEDICAL ATTENTION INJURIESa 
MALE FEMALE 
Nature IRb Nature IRb 
Lacerations 1.1 Lacerations 0 
Sprains 0.4 Sprains 1.1 
Haematoma/contusions 0.6 Haematoma/contusions 0.8 
Strains 0.2 Strains 0.3 
Neurological 0.1 Neurological 0 
Other 0.6 Other 0 





Appendix 9.1.8 Supplementary Tables Chapter Five; Training Injury Location 
TIME-LOSSa 
MALE FEMALE 
Location Nb Severityc   Location Nb Severityc 
Head/face 15 21 (10-28) Head/face 3 21 (12-22) 
Cervical spine 8 23 (10-67) Cervical spine 1 3 (-) 
Thoracic spine 3 14 (8-28) Thoracic spine 0 0 
Lumbar spine 12 11 (7-40) Lumbar spine 1 17 (-) 
Chest/ribs/trunk 3 14 (12-15) Chest/ribs/trunk 0 0 
Clavicle 1 14 (-) Clavicle 0 0 
Shoulder 24 45 (21-165) Shoulder 1 15 (-) 
Upper arm 1 4 (-) Upper arm 0 0 
Elbow 1 2 (-) Elbow 0 0 
Forearm/wrist 5 13 (11-27) Forearm/wrist 0 0 
Hand/finger/thumb 10 26 (7-36) Hand/finger/thumb 3 5 (4-7) 
Hip/groin 16 22 (5-39) Hip/groin 0 0 
Anterior thigh 9 4 (3-23) Anterior thigh 1 7 (-) 
Posterior thigh 28 21 (11-38) Posterior thigh 4 9 (8-15) 
Knee 19 73 (20-309) Knee 5 11 (5-133) 
Calf 16 26 (7-53) Calf 0 0 
Shin 2 86 (47-124) Shin 1 12 (-) 
Ankle 27 27 (14-59) Ankle 4 71 (15-144) 
Foot/toes 1 17 (-) Foot/toes 1 4 (-) 
a24 hour time-loss injuries from Seasons 1&2 combined; bN: Total number recorded; cSeverity: Total days 
absence summarised using median and interquartile range 
 
Appendix 9.1.9 Supplementary Tables Chapter Five; Training Injury Nature  
TIME-LOSSa 
MALE FEMALE 
Nature Nb Severityc  Nature Nb Severityc   
Strains 104 21 (9-42) Strains 10 9 (7-15) 
Sprains 45 22 (14-61) Sprains 6 17 (10-97) 
Dislocation/subluxation 14 159 (35-301) Dislocation/subluxation 2 105 (55-155) 
Concussions 7 22 (21-24) Concussions 2 22 (22-23) 
Lacerations 9 10 (4-32) Lacerations 2 3 (3-4) 
Neurological 7 14 (12-85) Neurological 0 0 
Fractures 6 50 (22-60) Fractures 1 4 (-) 
Haematoma/contusion 8 4 (3-24) Haematoma/contusion 2 11 (11-12) 
a24 hour time-loss injuries from Seasons 1&2 combined; bN: Total number recorded; cSeverity: Total days 







Appendix 9.1.10 Supplementary Tables Chapter Five; Training Injury Location 
MEDICAL ATTENTION INJURIESa 
MALE FEMALE 
Location Nb Location Nb 
Lumbar spine 1 Lumbar spine 1 
Hand/finger/thumb 2 Hand/finger/thumb 0 
Hip/groin 2 Hip/groin 0 
Anterior thigh 0 Anterior thigh 1 
Posterior thigh 1 Posterior thigh 0 
aMedical attention injuries (no time-loss) from Seasons 1&2 combined; bN: Total number recorded 
 
Appendix 9.1.11 Supplementary tables Chapter Five; Training Injury Nature 
MEDICAL ATTENTION INJURIESa 
MALE FEMALE 
Nature Nb Nature Nb 
Strains 4 Strains 2 
Sprains 2 Sprains 0 































Appendix 9.2 Recruitment letters 
Appendix 9.2.1 Season One Recruitment Letter 
Irish Rugby Injury Surveillance (IRIS) 
 
Dear [Club President/Club Honorary Secretary],  
 
We are inviting you and your club to participate in an exciting and innovative research project being 
conducted by the University of Limerick (UL), supported by the Irish Rugby Football Union (IRFU). 
 
The Irish Rugby Injury Surveillance (IRIS) project aims to implement an injury surveillance system, 
to allow the effective tracking and monitoring of injuries, in the domestic game. It will then be 
possible to identify possible causative factors of injury, in order to minimise injury risk and thereby 
enhance player welfare.  
 
The initial two-year surveillance project will involve:  
 One person (ideally the primary medical professional for the Senior 1XV) within your club 
logging in to an easy-to-use, secure website once a week to record any injuries that have occurred 
during the week. This should take 5-10 minutes per week depending on the number of injuries. 
 
Benefits for your club: 
1. The IRFU will pay your club’s 5th and 6th Insurance cheque (a significant financial saving).  
2. The IRFU will provide SAFE Rugby training for your club. For more information about SAFE 
Rugby, please use this link http://www.irishrugby.ie/playingthegame/safe_rugby.php  
3. Researchers from UL will conduct baseline screening on your Senior 1XV (Male/Female) team, 
which may highlight potential injury risks and help guide your training. 
4. End of season report comparing your confidential injury data to the overall average injury data 
reported within the All-Ireland League (AIL) and within your own league division.  
5. Clubs will be invited to Sport Sciences workshops at UL, including talks from UL and 
international speakers on coaching science, running and injury biomechanics, nutrition, sport 
psychology. 
Benefits for the injury recorder: 
6. Researchers from UL will visit to assist with the surveillance system and discuss the injury data.  
7. The injury recorder will be invited to the project launch in May 2017. 
8. The injury recorder will be invited to an Irish Autumn Series match. 
9. The injury recorder will receive a piece of IRFU kit. 
 
Original data files will be stored secure and anonymous. If you are interested in your club 
participating, there will be four stages as outlined in Appendix 1. 
If would like any further information please email or call:   
 
Caithriona Yeomans (PhD Researcher) 
Email: caithriona.yeomans@ul.ie  
Dr Tom Comyns (Principal Investigator) 
Email: tom.comyns@ul.ie  
Phone: 061234738 






[2016_06_19_EHS ] If you have any concerns about this study and wish to contact someone 
independent, you may contact:   The EHS Research Ethics Contact Point of the Education and 
Health Sciences Research Ethics Committee, Room E1003, University of Limerick, Limerick. 
Tel: (061) 234101 / Email: ehsresearchethics@ul.ie 
 
Irish Rugby Injury Surveillance (IRIS) 
 
Appendix 1:  
 
If you are interested in your club participating, there will be the following four stages: 
 
1. Initial meeting:  
- We would be delighted to visit you at your club to meet with the club President, head 
coach of the Senior 1XV (Male/Female) team, primary medical professional for the 
Senior 1XV and/or any ancillary Rugby staff who are interested in the project.  
- After an explanation of the project stages and aims, we will look to nominate an injury 
recorder for your club. The injury recorder would ideally be the primary medical 
professional working with the Senior 1XV (Doctor/Physiotherapist/Physical Therapist 
etc.) or, if not available, then the Head Coach may act in this role.  
 
2. Project Launch May 2017:  
- After the initial meeting, the injury recorder will be invited to UL for the project launch 
and workshop explaining the stages of the project. They will be trained in the use of the 
injury surveillance system and the required injury data to be recorded. 
 
3. Pre-Season Training:  
- During the Senior 1XVs pre-season training period in Summer 2017, a team of 
researchers from UL shall visit the club. We shall explain to the players what their role 
in the IRFU-IRIS project is.  
- We shall also complete, with your permission, a baseline assessment on each player, 
including; baseline demographics, history of previous injury, functional movement 
ability and wellness information. 
 
4. Surveillance:  
- Beginning with pre-season training in Summer 2017, the injury recorder will start using 
the injury surveillance website system to record all injuries for every Senior 1XV 
(Male/Female) match and training, throughout the season, for 2 years.  
- A researcher from UL shall liaise regularly with the injury recorder to ensure consistency 











Appendix 9.2.2 Season One End of Season Letter 
 
Irish Rugby Injury Surveillance (IRIS)  
 
Dear Club Secretary,  
 
The Irish Rugby Injury Surveillance (IRIS) team, wish to thank you for your participation in the IRIS 
project for the 2017/2018 season. A total of 611 players from across nineteen All Ireland League 
(AIL) clubs were monitored throughout the season, with 529 injuries reported.  Match injuries 
accounted for 78% of injuries recorded, with injuries mainly occurring in the 3rd quarter (36%).  
 
The injury data you have provided is instrumental for our ongoing injury surveillance project. These 
data will be used to track and monitor any injuries occurring across the amateur game, in order to 
identify injury trends. Ultimately, this information will be used to guide future evidence based injury 
prevention strategies aimed at minimising injury risk and enhancing player welfare, a long term goal 
for the IRFU, World Rugby, and ultimately for your club.  
 
As outlined in the recruitment letter and agreement form you signed at the beginning of the 2017-
2018 season, the IRIS project shall be running initially for 2 full seasons and therefore we look 
forward to your continued support for the 2018-2019 season.  
 
If the current injury recorder happens to be leaving the club at the end of the 2017-2018 season, the 
club will still be part of the IRIS project and may name a new injury recorder. We would appreciate 
your help in providing us with the new injury recorder’s name and contact details, if applicable.  
 
Appendix 1 outlines the process for the 2018-2019 season and also re-iterates the benefits to both the 
club and the injury recorder, which shall continue for the 2nd season.  
 
Original data files will be stored secure and anonymous.    
 
If you have any questions please email or call:   
 
Caithriona Yeomans (PhD Researcher) 
Email: caithriona.yeomans@ul.ie  
Dr Tom Comyns (Principal Investigator) 
Email: tom.comyns@ul.ie  
Phone: 061234738 




[2016_06_19_EHS ] If you have any concerns about this study and wish to contact someone 
independent, you may contact:   The EHS Research Ethics Contact Point of the Education and 
Health Sciences Research Ethics Committee, Room E1003, University of Limerick, Limerick. 







Irish Rugby Injury Surveillance  
 
Appendix 1:  
 
1. Pre-season meeting:  
- A member of the IRIS research team will visit you during the pre-season training period. 
- Same injury recorder for the upcoming season:  
o Review of the injury surveillance system and the required injury data to be 
recorded. 
o Address any queries or issues arising from the previous season  
- New injury recorder for the upcoming season:  
o Set up new secure login details 
o Training on the injury surveillance system and the required injury data to be 
recorded.  
 
2. Player registration:  
- Any players registered during the 2017-2018 season will remain on your club homepage.  
- A short survey will be sent out to any new players to register their details on the system.  
- This survey will include questions about their playing position, playing experience and 
any injuries in the previous 12 months.  
 
3. Surveillance:  
- Beginning with pre-season training in Summer 2018, the injury recorder will start using 
the injury surveillance website system to record all injuries for every Senior 1XV 
(Male/Female) match and training, throughout the season.  
- A researcher from UL shall liaise regularly with the injury recorder to ensure consistency 
and regularity of reporting 
 
Benefits for your club: 
1. The IRFU will pay your club’s 5th and 6th Insurance cheque (a significant financial saving).  
2. The IRFU will provide SAFE Rugby training for your club. For more information about 
SAFE Rugby, please use this link http://www.irishrugby.ie/playingthegame/safe_rugby.php  
3. End of season report comparing your confidential injury data to the overall average injury 
data reported within the UBL and AIL.  
4. Clubs will be invited to Sport Sciences workshops at UL, including talks from UL and 
international speakers on coaching science, running and injury biomechanics, nutrition, sport 
psychology. 
 
Benefits for the injury recorder: 
5. Researchers from UL will visit to assist with the surveillance system and discuss the injury 
data.  
6. Monthly reports comparing your confidential injury data to the overall average injury data 
reported within the UBL and AIL.  
7. The injury recorder will be invited to an Irish Autumn Series match. 







Appendix 9.2.3 Season Two Recruitment Letter 
Irish Rugby Injury Surveillance (IRIS) 
 
Dear [Club President/Club Honorary Secretary],  
 
We are inviting you and your club to participate in an exciting and innovative research project being 
conducted by the University of Limerick (UL), supported by the Irish Rugby Football Union (IRFU). 
 
The Irish Rugby Injury Surveillance (IRIS) project has implemented an injury surveillance system, 
to allow the effective tracking and monitoring of injuries, in the domestic game. This system will 
enable us to identify possible causative factors of injury, in order to minimise injury risk and thereby 
enhance player welfare. Currently, 19 All Ireland League (AIL) clubs are successfully using the IRIS 
system and we are expanding the project for the 2018-2019 season. 
 
The IRIS project involves: 
 One person (ideally the primary medical professional for the Senior 1XV) within your club 
logging in to an easy-to-use, secure website once a week to record any injuries that have occurred 
during the week. This should take 5-10 minutes per week depending on the number of injuries. 
 
Benefits for your club: 
1. The IRFU will pay your club’s 5th and 6th Insurance cheque (a significant financial saving).  
2. The IRFU will provide SAFE Rugby training for your club. For more information about 
SAFE Rugby, please use this link http://www.irishrugby.ie/playingthegame/safe_rugby.php  
3. End of season report comparing your confidential injury data to the overall average injury 
data reported within the UBL and AIL.  
4. Clubs will be invited to Sport Sciences workshops, including talks from UL and international 
speakers on coaching science, running and injury biomechanics, nutrition, sport psychology. 
Benefits for the injury recorder: 
5. Researchers from UL will visit to assist with the surveillance system and discuss the injury 
data.  
6. Monthly reports comparing your confidential injury data to the overall average injury data 
reported within the UBL and AIL.  
7. The injury recorder will be invited to an Irish Autumn Series match. 
8. The injury recorder will receive a piece of IRFU kit. 
 
Original data files will be stored secure and anonymous. If you are interested in your club 
participating, there will be four stages as outlined in Appendix 1. 
If would like any further information please email or call:   
 
Caithriona Yeomans (PhD Researcher) 
Email: caithriona.yeomans@ul.ie  
Dr Tom Comyns (Principal Investigator) 
Email: tom.comyns@ul.ie  
Phone: 061234738 




[2016_06_19_EHS ] If you have any concerns about this study and wish to contact someone 
independent, you may contact:   The EHS Research Ethics Contact Point of the Education and 
207 
 
Health Sciences Research Ethics Committee, Room E1003, University of Limerick, Limerick. 
Tel: (061) 234101 / Email: ehsresearchethics@ul.ie 
 
Irish Rugby Injury Surveillance (IRIS) 
 
Appendix 1:  
 
If you are interested in your club participating, there will be the following four stages: 
 
1. Initial meeting:  
- We would be delighted to visit you at your club to meet with the club President, head 
coach of the Senior 1XV (Male/Female) team, primary medical professional for the 
Senior 1XV and/or any ancillary Rugby staff who are interested in the project.  
- After an explanation of the project stages and aims, we will look to nominate an 
injury recorder for your club. The injury recorder would ideally be the primary 
medical professional working with the Senior 1XV (Doctor/Physiotherapist/Physical 
Therapist etc.) or, if not available, then the Head Coach may act in this role.  
 
2. IRIS system training:  
- After the initial meeting, the injury recorder will meet member of the IRIS research 
team. They will be trained in the use of the injury surveillance system and the 
required injury data to be recorded. 
- The IRIS research team will set up an IRIS account for your club and the injury 
recorder will be given secure login details.  
 
3. Player registration:  
- Once the club and injury recorder have been set up on the IRIS system, a short survey 
will be sent out to the players to register their details on the system.  
- This survey will include questions about their playing position, playing experience 
and any injuries in the previous 12 months.  
 
4. Surveillance:  
- Beginning with pre-season training in Summer 2018, the injury recorder will start 
using the injury surveillance website system to record all injuries for every Senior 
1XV (Male/Female) match and training, throughout the season.  
- A researcher from UL shall liaise regularly with the injury recorder to ensure 













Appendix 9.2.4 Season Two End of Season Letter 
Irish Rugby Injury Surveillance (IRIS)  
 
Dear Club Secretary,  
 
The Irish Rugby Injury Surveillance (IRIS) team, wish to thank you for your participation in the IRIS 
project for the 2018/2019 season. A total of 1,255 players from across 36 All Ireland League (AIL) 
clubs were monitored throughout the season, with 811 injuries reported.  Match injuries accounted 
for 88% of injuries recorded, with injuries mainly occurring in the 4th quarter of a match.  
 
The injury data you have provided is instrumental for our ongoing injury surveillance project. These 
data will be used to track and monitor any injuries occurring across the amateur game, in order to 
identify injury trends. Ultimately, this information will be used to guide future evidence based injury 
prevention strategies aimed at minimising injury risk and enhancing player welfare, a long term goal 
for the IRFU, World Rugby, and ultimately for your club.  
 
The IRIS project shall continue to collect data during the upcoming season (2019-2020) and we would 
appreciate your continued support.  
 
If the current injury recorder happens to be leaving the club at the end of the 2018-2019 season, the 
club will still be part of the IRIS project and may name a new injury recorder. We would appreciate 
your help in providing us with the new injury recorder’s name and contact details, if applicable. 
 
Appendix 1 outlines the process for the 2019-2020 season and also outlines the benefits to both the 
club and the injury recorder for the upcoming season.  
 
Original data files will be stored secure and anonymous.    
 
If you have any questions please email or call:   
 
Caithriona Yeomans (PhD Researcher) 
Email: caithriona.yeomans@ul.ie  
Dr Tom Comyns (Principal Investigator) 
Email: tom.comyns@ul.ie  
Phone: 061234738 






[2016_06_19_EHS ] If you have any concerns about this study and wish to contact someone 
independent, you may contact:   The EHS Research Ethics Contact Point of the Education and 
Health Sciences Research Ethics Committee, Room E1003, University of Limerick, Limerick. 








Irish Rugby Injury Surveillance  
 
Appendix 1:  
 
5. Pre-season meeting:  
- A member of the IRIS research team will visit you during the pre-season training period.  
- Same injury recorder for the upcoming season:  
o Review of the injury surveillance system and the required injury data to be 
recorded. 
o Address any queries or issues arising from the previous season  
- New injury recorder for the upcoming season:  
o Set up new secure login details 
o Training on the injury surveillance system and the required injury data to be 
recorded.  
 
6. Player registration:  
- Any players registered during the 2018-2019 season will remain on your club homepage.  
- A short survey will be sent out to any new players to register their details on the system.  
- This survey will include questions about their playing position, playing experience and 
any injuries in the previous 12 months.  
 
7. Surveillance:  
- Beginning with pre-season training in Summer 2019, the injury recorder will start using 
the injury surveillance website system to record all injuries for every Senior 1XV 
(Male/Female) match and training, throughout the season.  
- A researcher from UL shall liaise regularly with the injury recorder to ensure consistency 
and regularity of reporting 
 
Benefits for your club: 
1. The IRFU will provide each club who participates in the IRIS project with a voucher for 
VIVOMED (https://www.vivomed.com/) to the value of euro€500. This can be used to 
purchase medical equipment for each club. 
2. The IRFU will provide SAFE Rugby training for your club. For more information about 
SAFE Rugby, please use this link https://www.irishrugby.ie/playing-the-game/medical/safe-
rugby/  
3. End of season report comparing your confidential injury data to the overall average injury 
data reported within the AIL.  
4. Club personnel will be invited to Sport Sciences workshops at UL, including talks from UL 
and international speakers on coaching science, running and injury biomechanics, nutrition, 
sport psychology. 
 
Benefits for the injury recorder: 
5. Researchers from UL will visit to assist with the surveillance system and discuss the injury 
data.  
6. Monthly reports comparing your confidential injury data to the overall average injury data 






Appendix 9.3 Information Sheets 
Appendix 9.3.1 Club Information Sheet Season One 
Irish Rugby Injury Surveillance (IRIS) 
 
Club Information Sheet 
 
Please read the following information thoroughly, before deciding whether or not your club would 
like to participate in this study. 
 
Aim:  
To implement an injury surveillance system, allowing the effective tracking and monitoring of 
injuries, across the domestic game.  
 
What will the club have to do? 
- Nominate an injury recorder for your club. The injury recorder would ideally be the primary 
medical professional working with the Senior 1XV (Doctor/Physiotherapist/Physical Therapist 
etc.) or, if not available, the Head Coach or Club Welfare Officer may act in this role.  
- Allow the IRIS research team to visit the club regularly, in order to liaise with the injury recorder. 
 
What will the injury recorder have to do? 
- Starting in September 2017, they will log into an easy-to-use, secure website once a week to 
record any player injuries that have occurred during the week.  
- This should take 5-10 minutes per week depending on the number of injuries. 
 
What will the players have to do? 
- The players will be asked to complete a background history questionnaire in order to register on 
the club’s homepage of the website. 
- The players should disclose any injuries, occurring during matches or training, to the injury 
recorder as soon as possible following the injury. 
 
Benefits for your club: 
1. The IRFU will pay your club’s 5th and 6th Insurance cheque (a significant financial saving).  
2. The IRFU will provide SAFE Rugby training for your club. For more information about 
SAFE Rugby, please use this link http://www.irishrugby.ie/playingthegame/safe_rugby.php  
3. Researchers from UL will conduct baseline screening on your Senior 1XV (Male/Female) 
team, which may highlight potential injury risks and help guide your training. 
4. End of season report comparing your confidential injury data to the overall average injury 
data reported within the Ulster Bank League (UBL) and/or All-Ireland League (AIL) and 
within your own league division.  
5. Clubs will be invited to Sport Sciences workshops at UL, including talks from UL and 
international speakers on coaching science, running and injury biomechanics, nutrition, sport 
psychology. 
 
Benefits for the injury recorder: 
6. Researchers from UL will visit to assist with the surveillance system and discuss the injury 
data.  
7. The injury recorder will be invited to the IRIS Project launch. 
8. The injury recorder will be invited to an Irish Autumn Series match. 




What are the risks? 
There should be no risk to the club, injury recorder or players as we are not asking you to do anything 
that is not already being done as part of Rugby in your club. 
 
Who else is taking part? 
The IRIS Project will be recruiting 15 male All Ireland League (AIL) teams and five female AIL 
teams for the 2017-2018 season.  
 
What happens at the end of the study? 
At the end of the study, the information will be analysed and used to present results on the incidence 
and nature of injury in domestic Rugby in Ireland. The information gathered will be completely 
anonymised and stored securely. Ultimately, the results will be used to identify possible causative 
factors of injury, in order to develop and implement evidence based interventions and prevention 
programmes designed to minimise injury risk and thereby enhance player welfare 
 
What if the club does not want to take part? 
The decision to take part is voluntary. If, at any stage, the club wishes to discontinue being involved 
in the study then this will be dealt with in an unhesitating and confidential manner, where the club 
has the option of withdrawing without the risk of information being disclosed.  
 
Withdrawing from the study: 
Participation in this study is entirely voluntary and the club may withdraw at any time, without penalty.   
 
What if the injury recorder is unable to continue in their role? 
Should the nominated injury recorder wish to withdraw from this role or leaves the club, a new injury 
recorded may be nominated. The club should notify a member of the IRIS research team and the new 
injury recorder shall then be trained in the injury surveillance system.  
 
What if anyone in the club has any further questions? 
If you have any further questions or require clarification on any part of the study, we would urge you 
to contact a member of the IRIS research team below. 
 
If you are interested in your club participating or require any further information, please email or call:   
 
Caithriona Yeomans (PhD Researcher) 
Email: caithriona.yeomans@ul.ie  
Dr Tom Comyns (Principal Investigator) 
Email: tom.comyns@ul.ie  
Phone: 061234738 




If you have any concerns about this study and wish to contact someone independent, you may 
contact:  The EHS Research Ethics Contact Point of the Education and Health Sciences 







Appendix 9.3.2 Club Information Sheet Season Two 
Irish Rugby Injury Surveillance (IRIS) 
 
Club Information Sheet 
 
Please read the following information thoroughly, before deciding whether or not your club would 
like to participate in this study. 
 
Aim:  
To implement an injury surveillance system, allowing the effective tracking and monitoring of 
injuries, across the domestic game.  
 
What will the club have to do? 
- Nominate an injury recorder for your club. The injury recorder would ideally be the primary 
medical professional working with the Senior 1XV (Doctor/Physiotherapist/Physical Therapist 
etc.) or, if not available, the Head Coach or Club Welfare Officer may act in this role.  
- Allow the IRIS research team to visit the club regularly, in order to liaise with the injury recorder. 
 
What will the injury recorder have to do? 
- Starting in September 2018, they will log into an easy-to-use, secure website once a week to 
record any player injuries that have occurred during the week.  
- This should take 5-10 minutes per week depending on the number of injuries. 
 
What will the players have to do? 
- The players will be asked to complete a background history questionnaire in order to register on 
the club’s homepage of the website. 
- The players should disclose any injuries, occurring during matches or training, to the injury 
recorder as soon as possible following the injury. 
 
Benefits for your club: 
1. The IRFU will pay your club’s 5th and 6th Insurance cheque (a significant financial saving).  
2. The IRFU will provide SAFE Rugby training for your club. For more information about 
SAFE Rugby, please use this link http://www.irishrugby.ie/playingthegame/safe_rugby.php  
3. Researchers from UL will conduct baseline screening on your Senior 1XV (Male/Female) 
team, which may highlight potential injury risks and help guide your training. 
4. End of season report comparing your confidential injury data to the overall average injury 
data reported within the Ulster Bank League (UBL) and/or All-Ireland League (AIL) and 
within your own league division.  
5. Clubs will be invited to Sport Sciences workshops at UL, including talks from UL and 
international speakers on coaching science, running and injury biomechanics, nutrition, sport 
psychology. 
 
Benefits for the injury recorder: 
6. Researchers from UL will visit to assist with the surveillance system and discuss the injury 
data.  
7. The injury recorder will be invited to an Irish Autumn Series match. 
8. The injury recorder will receive a piece of IRFU kit. 
 
What are the risks? 
There should be no risk to the club, injury recorder or players as we are not asking you to do anything 
that is not already being done as part of Rugby in your club. 
213 
 
Who else is taking part? 
Last season, 16 male AIL teams and four female AIL teams across Ireland successfully implemented 
the IRIS system into their club. 
We aim to maintain compliance across the 19 teams this coming season, and recruit more male teams 
from within the AIL and more female teams from the AIL and provincial leagues.  
 
What happens at the end of the study? 
At the end of the study, the information will be analysed and used to present results on the incidence 
and nature of injury in domestic Rugby in Ireland. The information gathered will be completely 
anonymised and stored securely. Ultimately, the results will be used to identify possible causative 
factors of injury, in order to develop and implement evidence based interventions and prevention 
programmes designed to minimise injury risk and thereby enhance player welfare 
 
What if the club does not want to take part? 
The decision to take part is voluntary. If, at any stage, the club wishes to discontinue being involved 
in the study then this will be dealt with in an unhesitating and confidential manner, where the club 
has the option of withdrawing without the risk of information being disclosed.  
 
Withdrawing from the study: 
Participation in this study is entirely voluntary and the club may withdraw at any time, without penalty.   
 
What if the injury recorder is unable to continue in their role? 
Should the nominated injury recorder wish to withdraw from this role or leaves the club, a new injury 
recorded may be nominated. The club should notify a member of the IRIS research team and the new 
injury recorder shall then be trained in the injury surveillance system.  
 
What if anyone in the club has any further questions? 
If you have any further questions or require clarification on any part of the study, we would urge you 
to contact a member of the IRIS research team below. 
 
If you are interested in your club participating or require any further information, please email or call:   
 
Caithriona Yeomans (PhD Researcher) 
Email: caithriona.yeomans@ul.ie  
Dr Tom Comyns (Principal Investigator) 
Email: tom.comyns@ul.ie  
Phone: 061234738 












 Appendix 9.3.3 Injury Recorder Information Sheet Season One 
Irish Rugby Injury Surveillance (IRIS) 
 
Injury Recorder Information Sheet 
 
Please read the following information thoroughly, before deciding whether or not your club would 
like to participate in this study. 
 
Aim:  
To implement an injury surveillance system, allowing the effective tracking and monitoring of 
injuries, across the domestic game.  
 
What will the injury recorder have to do? 
- Starting in September 2017, you will log into an easy-to-use, secure website once a week to record 
any player injuries that have occurred during the week.  
- This project will run for two full seasons initially. 
- Recording injuries should take 5-10 minutes per week depending on the number of injuries. 
 
What will the club have to do? 
- Nominate an injury recorder for the club. The injury recorder would ideally be the primary 
medical professional working with the Senior 1XV (Doctor/Physiotherapist/Physical Therapist 
etc.) or, if not available, the Head Coach or Club Welfare Officer may act in this role.  
- Allow the IRIS research team to visit the club regularly, in order to liaise with the injury recorder. 
 
What will the players have to do? 
- The players will be asked to complete a background history questionnaire in order to register on 
the club’s homepage of the website. 
- The players should disclose any injuries, occurring during matches or training, to the injury 
recorder as soon as possible following the injury. 
 
Benefits for your club: 
1. The IRFU will pay your club’s 5th and 6th Insurance cheque (a significant financial saving).  
2. The IRFU will provide SAFE Rugby training for your club. For more information about 
SAFE Rugby, please use this link http://www.irishrugby.ie/playingthegame/safe_rugby.php  
3. Researchers from UL will conduct baseline screening on your Senior 1XV (Male/Female) 
team, which may highlight potential injury risks and help guide your training. 
4. End of season report comparing your confidential injury data to the overall average injury 
data reported within the Ulster Bank League (UBL) and/or All-Ireland League (AIL) and 
within your own league division.  
5. Clubs will be invited to Sport Sciences workshops at UL, including talks from UL and 
international speakers on coaching science, running and injury biomechanics, nutrition, sport 
psychology. 
 
Benefits for the injury recorder: 
6. Researchers from UL will visit to assist with the surveillance system and discuss the injury 
data.  
7. The injury recorder will be invited to the IRIS Project launch. 
8. The injury recorder will be invited to an Irish Autumn Series match. 





What are the risks? 
There should be no risk to the club, injury recorder or players as we are not asking you to do anything 
that is not already being done as part of Rugby in your club. 
 
Who else is taking part? 
The IRIS Project will be recruiting 15 male All Ireland League (AIL) teams and five female AIL 
teams for the 2017-2018 season.  
 
What happens at the end of the study? 
At the end of the study, the information will be analysed and used to present results on the incidence 
and nature of injury in domestic Rugby in Ireland. The information gathered will be completely 
anonymised and stored securely. Ultimately, the results will be used to identify possible causative 
factors of injury, in order to develop and implement evidence based interventions and prevention 
programmes designed to minimise injury risk and thereby enhance player welfare 
 
What if the club does not want to take part? 
The decision to take part is voluntary. If, at any stage, the club wishes to discontinue being involved 
in the study then this will be dealt with in an unhesitating and confidential manner, where the club 
has the option of withdrawing without the risk of information being disclosed.  
 
Withdrawing from the study: 
Participation in this study is entirely voluntary and the club may withdraw at any time, without penalty.   
 
What if the injury recorder is unable to continue in their role? 
Should the nominated injury recorder wish to withdraw from this role or leaves the club, a new injury 
recorded may be nominated. The club should notify a member of the IRIS research team and the new 
injury recorder shall then be trained in the injury surveillance system.  
 
What if anyone in the club has any further questions? 
If you have any further questions or require clarification on any part of the study, we would urge you 
to contact a member of the IRIS research team below. 
 
If you are interested in your club participating or require any further information, please email or call:   
 
Caithriona Yeomans (PhD Researcher) 
Email: caithriona.yeomans@ul.ie  
Dr Tom Comyns (Principal Investigator) 
Email: tom.comyns@ul.ie  
Phone: 061234738 




If you have any concerns about this study and wish to contact someone independent, you may 
contact:  The EHS Research Ethics Contact Point of the Education and Health Sciences 







Appendix 9.3.4 Injury Recorder Information Sheet Season Two 
Irish Rugby Injury Surveillance (IRIS) 
 
Injury Recorder Information Sheet 
 
Please read the following information thoroughly, before deciding whether or not your club would 
like to participate in this study. 
 
Aim:  
To implement an injury surveillance system, allowing the effective tracking and monitoring of 
injuries, across the domestic game.  
 
What will the injury recorder have to do? 
- Starting in September 2018, they will log into an easy-to-use, secure website once a week to 
record any player injuries that have occurred during the week.  
- This should take 5-10 minutes per week depending on the number of injuries. 
 
What will the club have to do? 
- Nominate an injury recorder for your club. The injury recorder would ideally be the primary 
medical professional working with the Senior 1XV (Doctor/Physiotherapist/Physical Therapist 
etc.) or, if not available, the Head Coach or Club Welfare Officer may act in this role.  
- Allow the IRIS research team to visit the club regularly, in order to liaise with the injury recorder. 
 
What will the players have to do? 
- The players will be asked to complete a background history questionnaire in order to register on 
the club’s homepage of the website. 
- The players should disclose any injuries, occurring during matches or training, to the injury 
recorder as soon as possible following the injury. 
 
Benefits for your club: 
1. The IRFU will pay your club’s 5th and 6th Insurance cheque (a significant financial saving).  
2. The IRFU will provide SAFE Rugby training for your club. For more information about 
SAFE Rugby, please use this link http://www.irishrugby.ie/playingthegame/safe_rugby.php  
3. Researchers from UL will conduct baseline screening on your Senior 1XV (Male/Female) 
team, which may highlight potential injury risks and help guide your training. 
4. End of season report comparing your confidential injury data to the overall average injury 
data reported within the Ulster Bank League (UBL) and/or All-Ireland League (AIL) and 
within your own league division.  
5. Clubs will be invited to Sport Sciences workshops at UL, including talks from UL and 
international speakers on coaching science, running and injury biomechanics, nutrition, sport 
psychology. 
 
Benefits for the injury recorder: 
6. Researchers from UL will visit to assist with the surveillance system and discuss the injury 
data.  
7. The injury recorder will be invited to an Irish Autumn Series match. 
8. The injury recorder will receive a piece of IRFU kit. 
 
What are the risks? 
There should be no risk to the club, injury recorder or players as we are not asking you to do anything 
that is not already being done as part of Rugby in your club. 
217 
 
Who else is taking part? 
Last season, 16 male AIL teams and four female AIL teams across Ireland successfully implemented 
the IRIS system into their club. 
We aim to maintain compliance across the 19 teams this coming season, and recruit more male teams 
from within the AIL and more female teams from the AIL and provincial leagues.  
 
What happens at the end of the study? 
At the end of the study, the information will be analysed and used to present results on the incidence 
and nature of injury in domestic Rugby in Ireland. The information gathered will be completely 
anonymised and stored securely. Ultimately, the results will be used to identify possible causative 
factors of injury, in order to develop and implement evidence based interventions and prevention 
programmes designed to minimise injury risk and thereby enhance player welfare 
 
What if the club does not want to take part? 
The decision to take part is voluntary. If, at any stage, the club wishes to discontinue being involved 
in the study then this will be dealt with in an unhesitating and confidential manner, where the club 
has the option of withdrawing without the risk of information being disclosed.  
 
Withdrawing from the study: 
Participation in this study is entirely voluntary and the club may withdraw at any time, without penalty.   
 
What if the injury recorder is unable to continue in their role? 
Should the nominated injury recorder wish to withdraw from this role or leaves the club, a new injury 
recorded may be nominated. The club should notify a member of the IRIS research team and the new 
injury recorder shall then be trained in the injury surveillance system.  
 
What if anyone in the club has any further questions? 
If you have any further questions or require clarification on any part of the study, we would urge you 
to contact a member of the IRIS research team below. 
 
If you are interested in your club participating or require any further information, please email or call:   
 
Caithriona Yeomans (PhD Researcher) 
Email: caithriona.yeomans@ul.ie  
Dr Tom Comyns (Principal Investigator) 
Email: tom.comyns@ul.ie  
Phone: 061234738 














Appendix 9.3.5 Player Information Sheet Season One 
Irish Rugby Injury Surveillance (IRIS) 
 
Player Information Sheet 
 
Please read the following information thoroughly, before deciding whether or not you would like to 
participate in this study. 
 
Aim:  
1. To implement an injury surveillance system, allowing the effective tracking and monitoring of 
injuries, across the domestic game.  
2. To conduct a screening assessment of the Senior 1XV squad, in order to determine any causal 
factors with any subsequent injuries occurring throughout the season.  
 
What will the players have to do? 
- The players should disclose any injuries, occurring during matches or training, to the injury 
recorder as soon as possible following the injury. 
- Attend pre-season screening assessment in August 2017 to allow the IRIS research team to gather 
baseline data, including; player demographics, history of previous injury, functional movement 
ability and wellness information.  
- Attend any subsequent screening assessments throughout the season – likely every 8-10 weeks 
 
What will the club have to do? 
- Nominate an injury recorder for your club. The injury recorder would ideally be the primary 
medical professional working with the Senior 1XV (Doctor/Physiotherapist/Physical Therapist 
etc.) or, if not available, the Head Coach may act in this role.  
- Allow the IRIS research team to visit the club regularly, in order to liaise with the injury recorder. 
- Allow the IRIS research team to visit the club during the Senior 1XV (Male/Female) pre-season 
training in order to gather baseline data, including; player demographics, history of previous 
injury, functional movement ability and wellness information. 
 
What will the injury recorder have to do? 
- Starting in September 2017, they will log into an easy-to-use, secure website once a week to 
record any player injuries that have occurred during the week.  
- This should take 5-10 minutes per week depending on the number of injuries. 
 
What are the risks? 
Injury Surveillance: There should be no risk to the club, injury recorder or players as we are not 
asking you to do anything that is not already being done as part of Rugby in your club. 
Baseline Screening: All screening tests shall be administered by trained research staff, according to 
evidence based best practice guidelines. Therefore, there is minimal risk associated with these 
assessments. All assessments shall be demonstrated to the players and players shall perform these to 
the best of their ability, without any risk.  
 
Who else is taking part? 
15 male AIL and 5 female AIL clubs across Ireland are participating in the Injury Surveillance Project. 








What happens at the end of the study? 
At the end of the study, the information will be analysed and used to present results on the incidence 
and nature of injury in domestic Rugby in Ireland. The information gathered will be completely 
anonymised and stored securely. Ultimately, the results will be used to identify possible causative 
factors of injury, in order to develop and implement evidence based interventions and prevention 
programmes designed to minimise injury risk and thereby enhance player welfare 
 
What if the club and/or player does not want to take part? 
The decision to take part is voluntary. If, at any stage, the club and/or player wishes to discontinue 
being involved in the study then this will be dealt with in an unhesitating and confidential manner, 
where the club and/or has the option of withdrawing without the risk of information being disclosed.  
 
Withdrawing from the study: 
Participation in this study is entirely voluntary and the club and/or player may withdraw at any time, 
without penalty.   
 
What if the injury recorder is unable to continue in their role? 
Should the nominated injury recorder wish to withdraw from this role or leaves the club, a new injury 
recorded may be nominated. The club should notify a member of the IRIS research team and the new 
injury recorder shall then be trained in the injury surveillance system.  
 
What if anyone in the club has any further questions? 
If you have any further questions or require clarification on any part of the study, we would urge you 
to contact a member of the IRIS research team below. 
 
If you are interested in your club participating or require any further information, please email or call:   
 
Caithriona Yeomans (PhD Researcher) 
Email: caithriona.yeomans@ul.ie  
Dr Tom Comyns (Principal Investigator) 
Email: tom.comyns@ul.ie  
Phone: 061234738 




If you have any concerns about this study and wish to contact someone independent, you may 
contact:  The EHS Research Ethics Contact Point of the Education and Health Sciences 










Appendix 9.3.6 Player Information Sheet and Consent Form Season Two 
Irish Rugby Injury Surveillance (IRIS) Project: Player Information Sheet 
 
Please read the following information thoroughly, before deciding whether or not you would 
like to participate in this study. 
 
Aim:  
To implement an injury surveillance system, allowing the effective tracking and monitoring of 
injuries, across the amateur Rugby game in Ireland.  
 
Project Summary: 
Each club will nominate an ‘injury recorder’ to document any injuries, occurring to the Senior 1XV 
during Rugby match or training activities, during the Rugby season.  
The injury recorder will be the club doctor/physiotherapist/physical therapist in the majority of cases. 
 
What will the players have to do? 
- The players will be asked to complete a short background information questionnaire; including 
questions on past medical history, past injury history (within the preceding 12 months), Rugby 
position and number of years playing Rugby  
- Players should disclose any injuries, occurring during matches or training, to the injury recorder 
as soon as possible following the injury. 
 
What are the risks? 
There should be no risk to the club, injury recorder or players as we are not asking you to do anything 
that is not already being done as part of Rugby in your club. 
 
What happens at the end of the study? 
At the end of the study, the information will be analysed and used to present results on the incidence 
and nature of injury in amateur Rugby in Ireland. The information gathered will be completely 
anonymised and stored securely. Ultimately, the results will be used to identify possible causative 
factors of injury, in order to develop and implement evidence based interventions and prevention 
programmes designed to minimise injury risk and thereby enhance player welfare 
 
What if the club and/or player does not want to take part? 
The decision to take part is voluntary. If, at any stage, the club and/or player wishes to discontinue 
being involved in the study then this will be dealt with in an unhesitating and confidential manner, 
where the club and/or has the option of withdrawing without the risk of information being disclosed.  
 
Withdrawing from the study: 
Participation in this study is entirely voluntary and the club and/or player may withdraw at any time, 
without penalty.  
 
What if anyone in the club has any further questions? 
If you have any further questions or require clarification on any part of the study, we would urge you 
to contact a member of the IRIS research team at Rugby.surveillance@ul.ie  
 
If you have any concerns about this study and wish to contact someone independent, you may 
contact:  The EHS Research Ethics Contact Point of the Education and Health Sciences 





Club Name: _________  Injury Recorder: _______________________ Date: _________ 
 Player Name Signature 
1   
2   
3   
4   
5   
6   
7   
8   
9   
10   
11   
12   
13   
14   
15   
16   
17   
18   
19   
20   
21   
22   
23   
24   
25   
26   
27   
28   
29   
30   
31   
32   
33   
34   
35   
36   
37   
38   
39   
40   
41   
42   
43   
44   
45   
46   
47   
48   
49   
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Appendix 9.4 Consent Forms 
Appendix 9.4.1 Club and Injury Recorder Consent Form Season One 
IRFU-IRIS 
Irish Rugby Injury Surveillance 
Stage I Agreement 2017-2019 
 
 
Club Name: _________________________________________________ 
 
AIL Division: _________________________________________________  
 
The above named club, have agreed to assist the Irish Rugby injury Surveillance (IRFU-IRIS) 
research team with their two-year injury surveillance system.  
 
Under this agreement, the club have:  
 Read and understood the ‘Club Participation’ information sheet. 
 Nominated an ‘Injury Recorder’ to monitor and record, on a weekly basis, any injuries to the 
Senior 1XV (male/female) team during the season.  
 Understood, that should the Injury Recorder be unable to continue with this role, a new Injury 
Recorder must be nominated and a member of the IRIS research team must be notified. 
 Understood the purpose of the research and what the results will be used for. 
 Understood that the results will be kept confidential.  
 Understood that participation is voluntary and that the club can withdraw from the project at 
any stage without giving any reason. 
 Understood that full compliance with the injury surveillance system will benefit the club, 
players and the Injury Recorder, as outlined in the ‘Club Participation’ information sheet.  
 
I the undersigned have been fully informed of and understand the nature of this study. I agree for the 




Name of Injury Recorder:  _________________________ Date: ________________ 
(Please print) 
 
Signature of Injury Recorder:   _________________________ Date: ________________ 
 
 
Name of Honorary Secretary:   _________________________ Date: ________________ 
(Please print) 
 
Signature of Honorary Secretary:  _________________________ Date: ________________ 
 
 
Name of Research Investigator:  _________________________  Date: ________________ 
(Please print) 
 




Appendix 9.4.2 Club and Injury Recorder Consent Form Season Two 
IRFU-IRIS 
Irish Rugby Injury Surveillance 
Stage II Agreement 2018-2020 
 
 
Club Name: _________________________________________________ 
 
AIL Division: _________________________________________________  
 
The above named club, have agreed to assist the Irish Rugby injury Surveillance (IRFU-IRIS) 
research team with their two-year injury surveillance system.  
 
Under this agreement, the club have:  
 Read and understood the ‘Club Participation’ information sheet. 
 Nominated an ‘Injury Recorder’ to monitor and record, on a weekly basis, any injuries to the 
Senior 1XV (male/female) team during the season.  
 Understood, that should the Injury Recorder be unable to continue with this role, a new Injury 
Recorder must be nominated and a member of the IRIS research team must be notified. 
 Understood the purpose of the research and what the results will be used for. 
 Understood that the results will be kept confidential.  
 Understood that participation is voluntary and that the club can withdraw from the project at 
any stage without giving any reason. 
 Understood that full compliance with the injury surveillance system will benefit the club, 
players and the Injury Recorder, as outlined in the ‘Club Participation’ information sheet.  
 
I the undersigned have been fully informed of and understand the nature of this study. I agree for the 




Name of Injury Recorder:  _________________________ Date: ________________ 
(Please print) 
 
Signature of Injury Recorder:   _________________________ Date: ________________ 
 
 
Name of Honorary Secretary:   _________________________ Date: ________________ 
(Please print) 
 
Signature of Honorary Secretary:  _________________________ Date: ________________ 
 
 
Name of Research Investigator:  _________________________  Date: ________________ 
(Please print) 
 





Appendix 9.5 IRIS Forms and Protocols 
Appendix 9.5.1 Player Information 




Name:  ___________________________________ 
Date of birth: ______________________________ 
Position: __________________________________ 
Height: (in cm) _____________________________ 
Mass: (in kg) _______________________________  
Medications: _______________________________ 
Medical conditions: __________________________ 
Any injuries in last 12 months that caused you to miss 1 or more match/training:  
(Please give details - injury diagnosis/length of absence from Rugby/any recurrences) 
_____________________________________________________________________ 
_____________________________________________________________________ 
Number of years playing Rugby: ______________________________ 
Number of years playing Rugby at current division: ____________________________ 
Average number of weight training sessions a week: ___________________________ 
Age started weight training: ________________________ 
Usual pitch training surface: ___________________________ 
Bench press: (if known) 
- Best 1RM: _________________ 
- Date achieved: _____________ 
- Current 1RM:_______________ 
Back Squat: (if known) 
- Best 1RM: _________________ 
- Date achieved: _____________ 
- Current 1RM:_______________ 
Dead lift: (if known) 
- Best 1RM: _________________ 
- Date achieved: _____________ 
- Current 1RM:_______________ 
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Appendix 9.5.2 Injury Report Form 
Player Injury Record 
 
Date of Injury: __________________________________ 
Date of Report: _________________________________ 
Match Type: AIL/Senior League/Provincial/Outside match play/Other 
Occurrence:  Match: 1st Quarter/2nd Quarter/3rd Quarter/4th Quarter 
 Training: Contact drills/Agility drills/Speed drills/Set pieces/Gym/Weights 
 Other: _______________________ 
Playing Surface: Grass/Artificial/Other 
New or Recurrent injury?: New/Recurrent (same type/location in last 2 months) 
Mechanism of Injury:  Contact: Tackling/Being tackled/Ruck/Maul/Scrum/Lineout 
   Non-Contact 
   Overuse 
   Unknown 
   Other: __________________  
Protective Equipment: Mouthguard/Shoulder pads/Scrum cap/Strapping/Tape/Other 
Body Location: __________________________ 
Injury Type:  Sprain/Strain/Fracture/Neurological/Dislocation/Subluxation/Laceration/ 
Haematoma/Contusion/Concussion/Other 
Treatment/Management: ____________________ 
Provisional Diagnosis: _______________________ 
Expected Return to Play Date: _________________ 
 
To clear player to Return to Play 
Final Diagnosis: ____________________________ 
Date of Return to Play: (full contact training/available for match selection) ______________ 













Appendix 9.5.4 IRIS Weekly Audit Form 
IRIS Weekly Injury Surveillance Audit Report 
Week ending: 
Report compiled by: 





































PREVIOUS REPORT  - Week ending: 
Report compiled by: 
Report 
Items 











































Appendix 9.6 Questionnaires 


































Appendix 9.7 IRIS Summary Reports 
















Appendix 9.8 IRIS Season Reports 
































































































Appendix 9.9 Peer Reviewed Publications 
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Appendix 9.10 Conference Proceedings 
Appendix 9.10.1 Conference: All Ireland Postgraduate Conference in Sport Sciences, 
Physical Activity and Physical Education 
Location: Carlow, Ireland   Year: 2017   Format: Oral Presentation 
Title: Incidence of Injury in Amateur Rugby Union: A Systematic Review and Meta-
Analysis 
Introduction: The aim of this article was to systematically review the available evidence on 
the epidemiology of injuries in senior amateur Rugby Union players. Rugby is a physically 
demanding, full contact team sport that has gained international popularity. The incidence of 
injury, in professional and amateur Rugby cohorts, has been widely reported (Williams et al., 
2013, Freitag et al., 2015). While injury surveillance and prevention programmes are used 
within the professional game, there is a need for similar strategies within the amateur game. 
Understanding the aetiology and mechanisms of injury is the first step in injury prevention, 
as outlined by the Translating Research into Injury Prevention (TRIPP) model (Finch, 2006). 
Methods: A comprehensive search of the electronic databases, PubMed, Scopus, 
SportDiscus and Google Scholar, was performed using the following keywords; (“Rugby” 
OR “Rugby Union”) AND (“Amateur” OR “Community”) AND (“Injur*” OR “Pain*”). 
Thirteen articles regarding the incidence of injury in senior amateur Rugby were included in 
the review. Eight of these were suitable for meta-analysis to determine the overall incidence 
of injury, with descriptive analyses provided for studies that could not be included in the 
meta-analysis due to varying injury definitions. Results: The overall incidence of match 
injuries within senior amateur Rugby Union players was 39.1/1,000 player match hours (95% 
CI, 29.3-48.9), with a training injury rate of 9.4/1,000 player hours (95% CI 4.8-13.9). Male 
players had a higher overall incidence of match injury compared to female players with 
incidence rates of 10.3/1,000 player hours (95% CI, 7.3-14.4) and 7.4/1,000 player hours 
(05% CI, 5.4-10.3) respectively. The tackle event accounted for the majority of injuries, with 
the tackler more at risk than the player being tackled. Conclusion: This meta-analysis found 
that injury incidence rates in amateur Rugby Union players was lower than that for 
professional players but higher than the incidence rates reported in adolescent and youth 
Rugby players. By understanding the true incidence and nature of injuries in Rugby, injury 
prevention strategies can best be implemented, in an effort to reduce the injury risk.  
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Appendix 9.10.2 Conference: Health Research Symposium, University Hospital Limerick 
Location: Limerick, Ireland   Year: 2017   Format: Poster Presentation 
Title: The Irish Rugby Injury Surveillance (IRIS) Project: A Meta-analysis of Global Injury 
Incidence and a Aurvey of Irish Injury Surveillance and Prevention Strategies 
Background: Rugby is one of the most played collision sports, with approximately 8.5 
million registered players worldwide. The incidence of injury in Rugby has been widely 
reported in the literature (Williams et al., 2013, Freitag et al., 2015). However, currently, no 
long-term prospective injury surveillance and prevention strategy exists in Irish amateur 
Rugby. Aim: The primary aim was to systematically review the literature on the 
epidemiology of injuries in senior amateur Rugby and to conduct a meta-analysis of the 
findings. The secondary aim was to investigate the methods of injury surveillance and 
prevention within the Irish amateur game. Methods: A comprehensive search was performed, 
of the electronic databases PubMed, Scopus, SportDiscus and Google Scholar. Six articles 
regarding the incidence of injury in senior amateur male Rugby players were retrieved and 
included in meta-analysis to determine the overall incidence rate of injury. A survey was 
designed and sent to the coaches and team medical staff of all Ulster Bank League (men, n = 
50) and All Ireland League (women, n = 8) clubs. Results: The overall incidence rate of 
match injuries was 46.8/1,000 player hours (95% CI 34.4-59.2). The knee was the most 
commonly injured joint (3.8/1,000 player hours 95% CI 3.1-4.5). Sprains (6.3/1,000 player 
hours, 95% CI 5.6-6.9) and strains (4.6/1,000 player hours, 4.2-5.1) were the most common 
type of injury. While 91% of the clubs surveyed monitor injuries, only 36% monitor training 
load. Players were educated on injury prevention in 71% of clubs, with 64% operating a 












Appendix 9.10.3 Conference: Faculty of Sports and Exercise Medicine Spring Study Day 
Location: Limerick, Ireland   Year: 2018   Format: Oral Presentation 
Title: The Irish Rugby Injury Surveillance (IRIS) Project 
The long term Irish Rugby Injury Surveillance (IRIS) project delivers an effective and 
efficient Rugby Union specific injury surveillance system. This monitoring system assesses 
the incidence and type of injury in terms of nature and severity, ultimately developing the 
first long-term surveillance and prevention programme within the Irish amateur game. The 
project combines academic research with the implementation of proven injury surveillance 
systems undertaken by experienced staff at the University of Limerick who have 
interdisciplinary research expertise in this field. It provides evidence-based, best practice 














Appendix 9.10.4 Conference: American College of Sports Medicine 65th Annual Meeting 
Location: Minneapolis, U.S.A Year: 2018   Format: Poster Presentation 
Title: Injury Monitoring and Player Education: A Survey of Current Practices in Irish 
Amateur Rugby Union 
Background: Rugby Union is one of the most played and watched collision sports 
worldwide, with high injury incidences widely reported in the literature. Participation rates 
in Rugby Union are rising with increasing popularity, particularly in Ireland with 224 
amateur clubs and approximately 190,400 players currently registered. Internationally, the 
Irish men’s team is currently ranked in the top five in the world. Purpose: To evaluate injury 
monitoring and player education practices in Irish amateur Rugby Union. Methods: A survey 
was designed and distributed to coaches and medical staff of 58 clubs. These clubs represent 
the highest level of amateur Rugby Union in Ireland. The survey consisted of 27 questions, 
with five sections: 1) Club demographics, 2) Monitoring, 3) Education, 4) Staffing and 5) 
Injuries. Results: Forty-nine clubs responded to the survey. Five surveys were incomplete 
and excluded from analysis. The overall response rate was 75.9% representing current 
practices of 4,843 amateur players (mean 110±57 players per club). Injuries were monitored 
in 91% of clubs, with medical staff recording data in 75% of cases, using paper records 
(52.5%), Excel spreadsheets (37.5%) or online resources (7.5%). Training load was 
monitored in 36% of clubs mainly by the strength and conditioning coach (37.5%). All clubs 
operated return to play protocols, with 64% for all injuries and 36% for concussion only. 
Twenty-three% conducted pre-season concussion screening and 82% educated players on 
concussion. Seventy-one% educated players about injury prevention. Conclusion: Injury 
monitoring is crucial in collision sports such as Rugby Union, where injury risk is substantial. 
While comprehensive monitoring systems are prevalent in professional sport, injury 
monitoring is often infrequent and inconsistent in amateur settings. In order to minimise 
injury risk, it is the duty of care of governing bodies to implement monitoring systems in 
both amateur and professional cohorts. In Ireland, 91% of clubs monitor injuries by various 
means. The implementation of a centralised monitoring system in Irish amateur Rugby would 
allow injury trends to be effectively tracked and used to guide evidence-based injury 
prevention strategies. Funding The Irish Rugby Injury Surveillance Project is funded by the 





Appendix 9.10.5 Conference: The Health Research Institute, Research Day 
Location: Limerick, Ireland  Year: 2018   Format: Poster Presentation 
Title: The Epidemiology of Match Injury in Irish Amateur Rugby Union 
Award: Best Poster 
Rugby-related injuries are widely reported in professional teams, however little is currently 
known about the amateur game, and even less so in women’s Rugby. Despite its growing 
popularity in Ireland, no long-term prospective injury surveillance system currently exists in 
Irish amateur Rugby. Aim: To establish the incidence, nature and severity of match injuries 
occurring in amateur male and female Irish Rugby. Methods: As part of the Irish Rugby 
Injury Surveillance (IRIS) Project, 19 amateur clubs (15 male clubs, 4 female) recorded 
injuries over the course of one full season, using a comprehensive Rugby-specific web-based 
surveillance system. Results: Injury data from 418 matches were analysed for 19 clubs 
(representing 479 male and 129 female players). The overall match time-loss injury incidence 
rate was 49.7/1,000 player hours for males and 46.2/1,000 player hours for females. Females 
had a higher incidence of moderate injuries (8-28 day time-loss) than males (19.9 versus 
19.1/1,000 players hours), whereas males had a higher incidence of severe injuries (>28 day 
time-loss) than females (18.5 versus 13.5/1,000 player hours). In terms of playing position, 
the openside flanker (11%) in males and inside centre (18%) in females were more commonly 
injured. The tackle event accounted for 60% (male) and 51% (female) of all injuries recorded. 
The most common injuries were concussion (12% males, 11% females) and ankle ligament 
sprains (11% both males and females). Conclusion: The IRIS Project is the first long-term 
surveillance system in Irish amateur Rugby. The incidence rates reported are similar to 
pooled injury rates calculated in male amateur Rugby (Yeomans et al., 2018) and lower than 
professional cohorts (Williams et al., 2013). By effectively monitoring injury trends, 
evidence-based injury prevention strategies may be developed to enhance player welfare, for 









Appendix 9.10.6 Conference: Association of University Departments of General Practice 
Ireland & Irish College of General Practitioners Annual Scientific Meeting 
Location: Dublin, Ireland  Year: 2019   Format: Oral Presentation 
Title: Injuries in Amateur Rugby Union in Ireland 
Introduction: Injury surveillance is crucial in sport, particularly in physically demanding 
sports like Rugby where there is an inherent risk of injury. Rugby-related injuries are widely 
reported in professional teams, however little is known about the amateur game, and even 
less so about women’s Rugby. Until recently, no long-term prospective Rugby injury 
surveillance system existed in Ireland. The Irish Rugby Injury Surveillance (IRIS) project 
has developed an injury surveillance system to establish the incidence, nature and severity of 
injuries occurring in male and female amateur players. Methods: A bespoke web-based 
surveillance system was developed for an amateur Rugby cohort. Nineteen (15 male clubs, 4 
female) of the 58 highest level amateur clubs were recruited and nominated an injury recorder 
to document any injury, using the current consensus guidelines’ injury definition. The 
majority of injury recorders were the club’s primary medical professional 
(physiotherapists/physical therapists n=16, doctors n=1) with club representatives acting as 
injury recorder if no medical professional was available (club welfare officer n=1, club 
manager n=1). Results: Injury data from 418 matches were analysed for 608 players (479 
male players, 129 female). The overall match time-loss injury incidence rate was 49.7/1,000 
player hours for males and 46.2/1,000 player hours for females. The most commonly reported 
match injuries for males were concussion (12%), followed by ankle ligament sprains (11%). 
In females, it was ankle ligament sprains (11%) and concussion (11%). With regards playing 
position, the male openside flanker (11%) and female inside centre (18%) were more 
commonly injured. The tackle event accounted for 60% (male) and 51% (female) of all 
injuries. There were 85 training injuries recorded for male players, and 16 for female players. 
Discussion: The IRIS Project is the first long-term surveillance system in Irish amateur 
Rugby. Positional differences, concussion and ankle ligament injuries should be investigated 
further to minimise injury risk. By effectively monitoring injury trends, evidence-based 
prevention strategies may be developed to enhance player welfare. The IRIS project also 
serves to improve surveillance strategies worldwide, by ensuring training of relevant 
personnel and a consistent injury definition.  
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Appendix 9.10.7 Conference: All Ireland Postgraduate Conference in Sport Sciences, 
Physical Activity and Physical Education 
Location: Athlone, Ireland  Year: 2019   Format: Oral Presentation 
Title: Injury Risk Profiling in Irish Amateur Rugby Union 
Introduction: Rugby-related injury are widely reported in the literature, however little is 
known about the interactions between various intrinsic and extrinsic risk factors that may 
influence injury. To effectively minimise injury risk, these interactions may be investigated 
to create an injury risk profile. Therefore, the purpose of this study was to investigate risk 
factors associated with injury in amateur male and female Rugby Union. Methodology: This 
cross-sectional epidemiological study was conducted during the 2017 pre-season Rugby 
training period. One hundred and thirty-seven amateur players [male n=113 (mean age 
22.7±3.9), female n=24 (mean age 25.6±4.9)] participated in screening, and were 
subsequently monitored throughout the season for injury. Screening included physical tests 
assessing calf and hamstring flexibility, groin muscle strength, foot posture type, and 
wellness questionnaires assessing sleep quality (PSQI), coping skills (ACSI-28) and support 
levels (PASS-Q). Results: The time-loss match injury incidence rate was 48.2/1,000 player 
hours for males and 45.2/1,000 player hours for females. Of the players injured in-season, 
61% of males and 56% of females reported a previous injury. Three influential injury risk 
profiles emerged, involving; ‘age + foot posture + training pitch surface’ (53%), ‘age + foot 
posture type + groin strength’ (16%) and ‘age + foot posture + weight training habits’ (15%). 
An inverse relationship between groin strength and groin injury was found for the backs 
players (-0.307, p<0.05). Discussion: Investigating the interaction between intrinsic and 
extrinsic injury risk factors allows for the creation of an injury risk profile. By examining 
foot posture type, adductor muscle strength and usual pitch training, players at an increased 
risk of injury may be identified in the pre-season training period, in an effort to reduce injury 
risk. Conclusion: Using the three injury risk profiles identified, targeted injury prevention 
strategies may be designed regarding position specific injuries, foot posture, pitch surface 





Appendix 9.10.8 Conference: American College of Sports Medicine 66th Annual Meeting 
Location: Orlando, U.S.A  Year: 2019   Format: Poster Presentation 
Title: Relationship between Physical and Wellness Baseline Screening Measures and 
Seasonal Amateur Rugby Injury 
There is an inherent risk of injury in Rugby, due to the physical demands and exposure to 
collisions. While injuries in the professional Rugby game are widely reported, little is known 
about the amateur game. Investigating relationships between physical and wellness screening 
measures may identify injury causal factors and aid the development of targeted injury 
prevention strategies. Purpose: To investigate the relationship between physical and 
wellness screening measures, and seasonal injury in Irish amateur Rugby. Methods: One 
hundred and thirty-seven amateur Rugby players [male n=113 (mean age=22.7±3.9), female 
n=24 (mean age=25.6±4.9)] were screened in pre-season and monitored throughout the 
season for injury. Questionnaires included: player background history and wellness; 
Pittsburgh Sleep Quality Index (PSQI); Athletic Coping Skills Inventory (ACSI-28) and 
Perceived Available Support in Sport (PASS-Q). Physical tests included; anthropometric 
measurements, knee-to-wall test, straight leg raise test and adductor squeeze test. Injury 
incidence data were gathered using a comprehensive Rugby-specific web-based surveillance 
system. Data were collected and analysed in SPSS (Version 22, IBM Corp., Armonk, N.Y., 
USA). Logistic regression were used to estimate odds of sustaining an injury. Baseline 
measurements were compared between males and females and ‘forwards’ (position 1-8) and 
‘backs’ (position 9-15) using Student’s t-tests. Significance was set a-priori at P = 0.05. 
Results: Males had a higher incidence of injury than females with respective incidence rates 
of 51.2/1,000player hours and 42.9/1,000player hours (P<0.05). In the backs, an inverse 
relationship between adductor strength at 0° knee flexion and groin injury was found (-0.307, 
P<0.05). No correlations between questionnaires and other physical measurements and injury 
were found. Conclusion: The Irish Rugby Injury Surveillance (IRIS) project is the first long-
term injury surveillance system monitoring injury trends in Irish amateur Rugby. Reduced 
groin strength at pre-season was associated with more groin injuries during the season for 
backs. Further investigation of groin strength and injuries in Rugby may inform future injury 






Appendix 9.10.9 Conference: IOC World Conference on Prevention of Injury & Illness in 
Sport 
Location: Monaco   Year: 2020   Format: Oral Presentation 
Title: A Comparison of Injuries between Male and Female Amateur Rugby Union Players 
Background: Rugby participation rates are rising, particularly in the female game where a 
60% increase in player numbers was observed from 2013 to 2017. Despite the recent growth, 
the female amateur game is lacking comprehensive long-term injury surveillance. Objective: 
To compare injuries in male and female amateur Rugby. Design: Prospective cohort study. 
Setting: Irish amateur clubs, during seasons 2017/18 (n=15 male clubs, 4 female) and 
2018/19 (n=25 male clubs, 7 female). Participants: Male (n=958) and female (n=234) 
amateur players. Independent Variables: Match exposure. Main Outcome Measures: 
Match injury incidence and severity. Results: Overall incidence rates were 47.7 and 
35.4/1,000 player hours for males and females respectively. Similarities existed between 
males and females regarding common diagnoses and injury occurrence, with 58% of injuries 
occurring during the tackle. Concussion and ankle lateral ligament injuries were the most 
common diagnoses for both males (5.5 and 4.1/1,000 player hours) and females (5.5 and 
3.9/1,000 player hours). However differences showed females suffering more injuries in the 
ruck compared to males (6.1 vs 3.8/1,000 player hours) while males sustained more non-
contact injuries compared to females (4.7 vs 1.4/1,000 player hours). Females showed an 
earlier injury occurrence in the 2nd quarter (9.4/1,000 player hours) plateauing into the 3rd 
and 4th quarters, whereas males had a 3rd quarter injury peak (15.2/1,000 player hours). 
Concussion had the highest injury burden in males (190days/1,000 player hours), while 
anterior cruciate ligament injuries had the highest burden (307days/1,000 player hours) in 
females. Conclusions: Long-term prospective injury surveillance is vital to inform targeted 
prevention strategies. The earlier occurrence of injury in females should be investigated 
further to determine whether player substitution strategies may decrease injuries. Prevention 
strategies incorporating neuromuscular training should be considered, given the high rate of 
ankle ligament injuries in males and females, and burden of knee ligament injuries in females.   
 
 
